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The  New  York  Exchanges. 

The  special  committee  appointed  by  Governor  Hughes  on  the 
subject  of  speculation  in  securities  and  commodities  has  made 
its  report  in  a  document  that,  taken  broadly,  cannot  fail  to  have 
a  reassuring  effect  on  the  public  mind.  The  doubts  and  ques¬ 
tions  raised  when  the  committee  was  appointed  were  some¬ 
what  disquieting,  but  a  careful  persusal  of  this  report,  made 
with  evident  painstaking  and  conscientious  study,  shows  that, 
as  usual  of  late,  most  of  the  fears  were  exaggerated  or  un¬ 
founded.  This  is  evident  from  the  fact  that  the  committee  has 
so  few  “reforms”  to  recommend  and  that  these  are  all  of  a 
minor  nature  so  far  as  the  New  York  Stock  Exchange  is  con¬ 
cerned.  It  is  there  that  public  utility  securities  and  leading 
industrials  are  dealt  in,  and  as  these  are  of  increasing  volume 
and  value,  it  would  have  been  seriously  unfortunate  if  the 
market  methods  of  reaching  trustworthy  quotations  had  been 
found  fundamentally  improper.  It  is  true  that  the  committee 
expresses  its  conviction  that  only  a  small  part  of  the  trans¬ 
actions  are  of  an  investment  character,  but  it  wisely  refrains 
from  suggesting  any  more  governmental  interference  with  in¬ 
dividual  liberty  along  those  lines,  holding  that  the  exchange  it¬ 
self  has  ample  power  to  apply  such  correctives  as  might  be 
needed.  Hence  its  recommendations  are  limited  to  changes  in 
rules,  changes  that  can  be  easily  adopted.  Even  the  al  fresco 
“curb  market”  is  clearly  proved  to  have  its  uses. 

In  discussing  the  Metal  Exchange  the  committee  is  quite 
plain-spoken,  the  methods  of  making  quotations  being  flatly  de¬ 
scribed  as  “deceptive.”  It  says  bluntly:  “Prices  are  manipulated 
up  and  down  by  a  quotation  committee  of  three,”  and  this  is 
alleged  in  plain  language  to  be  done  “mainly  for  the  profit  of 
a  small  clique.”  Such  being  the  case,  the  committee  is  of  the 
opinion  that  both  the  Metal  and  the  Mercantile  exchanges  do 
harm,  and  that  their  charters  should  be  repealed.  This  would 
probably  be  a  sensible  course  to  adopt.  The  point  may  be 
raised,  however,  whether  a  thing  is  “deceptive”  that  does  not 
actually  deceive  anybody,  and  the  Metal  Exchange  has  hardly 
succeeded  in  doing  that. 

One  or  two  incidental  matters  of  importance  are  touched. 
For  example,  it  is  recommended  that  there  should  be  legisla¬ 
tion  controlling  the  “tipster”  evil,  under  which  stocks  are 
boomed  or  depressed  or  other  fake  securities  are  floated.  Of 
course  the  effect  would  be  rather  to  drive  such  advertising  out 
of  New  York  than  to  suppress  it;  but  papers  used  by  such  in¬ 
vestment  touts  could  be  kept  out  of  the  mails.  It  is  a  difficult 
subject,  and  we  have  often  grown  weary  answering  inquiries 
as  to  fake  electrical  schemes  thus  being  foisted  on  the  unwary. 
Difficult,  also,  is  the  question  of  the  sale  of  exchange  quota¬ 
tions  and  the  use  of  tickers.  The  committee  goes  so  far  as  to 
propose  a  change  in  the  common  carrier  law,  enabling  tele¬ 
graph  companies  to  refuse  the  transmittal  of  quotations  or  the 
lease  of  tickers  where  there  is  reason  to  suspect  the  criminal 
intentions  of  the  applicants  for  service.  This  is  obviously 


There  would  seem  to  be  opportunity  for  still  further  experi¬ 
mentation  on  the  exact  conditions  best  suited  to  obtaining 
proper  ignition  of  the  gaseous  mixture  in  an  engine.  In  par¬ 
ticular,  the  effect  of  the  heating  produced  by  compression 
must  be  taken  into  account.  A  very  small  spark  will  set  off 
an  explosive  gas  mixture,  but  practically  all  the  experiments 
which  have  been  tried  upon  such  ignition  have  been  tried  with 
cold  gas,  and  extremely  little  seems  to  be  known  about  the 
generation  of  the  explosion  in  gas  which  is  both  compressed 
and  hot.  Speaking  generally,  compression  would  imply  some¬ 
what  greater  difficulty  in  sparking  between  the  terminals  of  the 
spark  plug,  and  hence  the  additional  jumping  power  of  the  con¬ 
denser  spark  may  be  useful  in  spite  of  its  brief  duration.  To 
get  a  complete  notion  of  the  practical  conditions,  such  dis¬ 
charges  should  be  studied  under  conditions  of  temperature  and 
pressure  somewhat  similar  to  those  in  the  engine.  It  is  valu¬ 
able,  however,  to  know  that  it  is  not  the  noisy  and  fat-appear¬ 
ing  spark  that  is  always  likely  to  produce  the  most  efficient 
ignition.  The  ordinary  spark  coil  as  generally  used  gives  too 
thin  and  weak  a  spark  in  the  effort  to  produce  so  rapid  a 
succession  of  sparks  as  to  make  sure  of  the  timing  of  the  ex¬ 
plosion  correctly.  If  it  were  possible  to  use  a  single  spark  with 
the  concentrated  energy  now  applied  to  a  series  and  properly 
timed,  the  chances  are  that  there  would  be  better  results  in 
ignition.  Prof.  Springer  points  out  that  the  improvements  in  the 
last  few  years  have  been  in  the  direction  of  securing  a  more 
rapid  break,  which  is  good;  but  he  thinks  that  a  very  much 
swifter  break  than  is  customarily  used,  concentrating  the  dis¬ 
charge  into  a  single  flash,  would  greatly  improve  the  efficiency 
of  the  spark-coil  system.  The  very  violent  spark  obtained  with 
the  condenser  has  one  advantage  over  the  more  prolonged  and 
apparently  hotter  spark  produced  without  the  condenser,  in 
that  it  is  capable  of  breaking  through  greater  resistance  at  the 
terminals,  which  may  at  times  be  useful.  Most  trouble  in 
sparking  is  associated  with  dirty  terminals,  especially  the  for¬ 
mation  of  a  conducting  film,  due  to  the  carbonization  of  the 
engine  oil  and  gas.  It  would  be  interesting  to  know  under  just 
what  conditions  a  discharge  circuit  would  be  least  affected  by 
the  tendency  to  form  such  a  film  around  the  sparking  terminals 
of  the  plug.  We  trust  that  Prof.  Springer  will  continue  his  in¬ 
teresting  experiments  with  the  view  of  passing  from  his  very 
judiciously  determined  general  principles  of  design  to  the  pro¬ 
duction  of  a  sparking  apparatus  that  shall  be  able  to  break 
through  obstructions  and  work  through  all  kinds  of  adverse  con¬ 
ditions.  The  increasing  use  of  magnetos  for  sparking  purposes 
has  considerably  changed  the  situation  with  respect  to  ignition, 
sc  that  battery  endurance  is  of  much  less  importance  than  for¬ 
merly  and  more  attention  can  be  put  upon  the  problem  of  pro¬ 
viding  a  spark  that  will  work  reliably  even  when  the  terminals 
are  in  bad  condition  and  the  mixture  not  what  it  ought  to  be. 


tinkering  with  the  law,  but  it  would  at  least  put  the  telegraph 
companies  in  a  position  to  show  that  they  mean  what  they  say 
in  regard  to  this  old  dispute. 


Relative  Merits  of  Core  and  Shell  Transformers. 

Alternating-current  transformers  may  be  divided  structurally 
into  two  classes,  namely  (i)  core  transformers,  in  which  the 
iron  forms  the  core  and  the  coils  overlie  it;  and  (2)  shell  trans¬ 
formers,  in  which  the  coils  are  overlayed  by  the  iron,  which  is 
in  the  form  of  a  shell,  or  cover,  A  typical  form  of  core  trans¬ 
former  is  made  of  a  Gramme-ring  iron  core  completely  con¬ 
cealed  by  the  coils  of  wire  applied  to  its  surface.  A  typical 
form  of  shell  transformer  is  made  of  coils  of  insulated  wire 
completely  enclosed  by  a  mass  of  laminated  iron.  When,  how¬ 
ever,  we  vary  the  construction  from  these  typical  ancestors,  we 
may  arrive  at  half-breeds,  in  which  it  is  difficult  to  say  whether 
a  core  or  a  shell  transformer  is  produced ;  and  in  fact,  there  are 
essentially  similar  transformer  structures  made  in  this  country 
by  different  makers,  one  of  which  calls  it  a  shell  transformer, 
while  the  other  calls  it  a  core  transformer.  An  interesting 
paper  by  Messrs.  Fleming  and  Faye-Hansen,  recently  read  in 
England  on  transformers,  arrives  at  the  conclusion  that  there 
is  hardly  any  essential  difference  between  the  cost,  efficiency  or 
relative  behavior  of  core  and  shell  transformers.  This  is  a 
comfortable  conclusion,  and  it  certainly  fits  the  fact  that  there 
may  be  no  difference  in  appearance  between  these  types. 


The  Design  of  Spark  Coils. 

We  publish  in  the  current  issue  another  paper  by  Prof.  F. 
W.  Springer,  dealing  with  the  design  of  jump-spark  coils, 
which  furnishes  a  continuation  of  some  of  his  earlier  papers 
on  the  same  subject  and  leads  to  some  interesting  and  practical 
conclusions.  As  a  result  of  many  experiments  on  such  coils 
made  by  the  aid  of  the  oscillograph.  Prof.  Springer  was  enabled 
to  get  a  quite  clear  idea  of  the  various  varieties  of  spark 
obtainable  under  different  conditions.  For  the  practical  pur¬ 
poses  of  ignition  the  discharges  produced  by  such  coils  are 
of  three  kinds ;  First,  a  mere  break ;  second,  a  discharge  similar 
to  that  of  the  Leyden  jar,  and  third,  a  spark  approximating  the 
characteristics  of  a  momentary  arc.  Of  these  obviously  the 
brush  has  small  igniting  value.  As  regards  the  other  two. 
Prof.  Springer’s  experiments  indicate  nothing  that  may  be 
accepted  as  decisive,  although  it  is  his  opinion  that  a  discharge 
of  the  third  type  is  probably  the  most  efficient  under  the  most 
ordinary  circumstances,  particularly  when  the  mixture  is  not 
very  rich.  This  is  obtained  best  with  a  rather  short  spark-gap 
and  without  a  condenser  in  the  secondary.  Discharges  of  this 
kind  may  last  several  thousandths  of  a  second.  With  a  con¬ 
denser  of  fairly  large  capacity  and  a  considerable  spark-gap, 
a  very  brilliant,  thick-looking  spark  is  produced,  noisy  and  ap¬ 
parently  very  powerful.  Its  heating  effect,  however,  is  rela¬ 
tively  small,  owing  to  the  fact  that  it  is  extremely  brief.  The 
concentration  of  energy  is  large,  but  in  spite  of  the  apparently 
powerful  spark,  the  discharge  will  not  ignite  paper,  although 
it  will  blow  holes  in  it.  Without  the  condenser,  the  discharge 
is  spread  over  a  longer  period  and  has,  upon  paper  at  least, 
a  considerably  greater  power  of  ignition.  It  is  easy  to  see, 
therefore,  that  one  may  overdo  the  condenser  in  a  spark  coil 
and  obtain  weaker  ignition  effects  than  if  there  were  no  con¬ 
denser  at  all.  On  the  other  hand,  if  the  condenser  be  too 
small  the  result  may  be  a  series  of  sparks  dividing  the  total 
energy  of  the  discharge  among  them. 


Boiler  and  Engine  Load  Factors  in  Small  Plants. 

In  an  article  elsewhere  in  this  issue  on  “Engine  and  Boiler- 
Room  Routine  in  Small  Plants,”  attention  is  directed  to  the 
general  tendency  in  small  plants  to  operate  machinery  under¬ 
loaded  and  thus  make  inherently  uneconomical  plants  still  more 
uneconomical.  The  average  small  plant  is  severely  enough 
handicapped  by  the  apparatus  which  it  must  use  without  intro¬ 
ducing  another  source  of  loss  in  operating  engines  and  boilers 
much  too  large  for  the  loads  which  are  being  carried.  Some 
small  plants  have  no  units  small  enough  to  be  well  Joaded 
during  20  hours  of  the  24,  which  furnishes  a  reason  why  a 
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company  should  go  very  slow  about  discarding  small  old  units 
when  enlarging  a  plant  Very  often  the  old  units,  if  properly 
overhauled  and  with  pistons  and  valves  made  tight,  will  operate 
with  far  greater  economy  than  the  larger  new  units,  and  this 
is  true  both  in  steam  and  gas-engine  plants.  The  case  may 
be  cited  of  a  gas-engine  plant  in  which  the  coal  consumption 
is  about  four  times  greater  than  was  expected,  due  very  largely 
to  the  very  much  underloaded  condition  of  the  engine.  In 
another  plant  the  coal  consumption  for  the  same  cause  was 
about  double  that  which  it  should  have  been  with  properly 
selected  sizes  of  engines.  In  the  boiler  room  the  working  of 
boilers  much  underloaded  is  in  itself  likely  to  be  uneconomical, 
because  the  hreman  is  not  obliged  in  self-defense  to  stop  waste 
and  get  the  most  possible  out  of  his  fires,  as  he  would  be  if  his 
boiler  were  run  at  nearly  full  load. 

Overhead  Line  Construction. 

The  report  of  the  N.  E.  L.  A.  committee  on  overhead  line 
construction,  presented  at  the  recent  convention,  is  a  very  satis¬ 
factory  example  of  the  technical  committee  report,  in  that  it  is 
logical  in  arrangement  and  rich  in  positive  specifications  as  to 
material  and  methods.  This  is  an  unusual  virtue  and  one  to  be 
duly  appreciated,  in  view  of  the  chaotic  and  padded  character 
of  many  N.  E.  L.  A.  reports.  It  not  only  describes  approved 
methods  of  doing  things  with  sufficient  detail  for  all  practical 
purposes,  but  also  gives  an  admirable .  set  of  subjects  for 
specifications  for  the  purchase  of  various  materials.  In  partic¬ 
ular  we  would  call  attention  to  the  specifications  for  wire,  which 
seem  admirably  adapted  to  securing  a  good  and  uniform  article. 
The  matter  of  poles  is  also  treated  in  considerable  detail,  par¬ 
ticularly  with  reference  to  depth  and  method  of  setting,  points 
which  have  frequently  been  left  somewhat  to  chance.  In  par¬ 
ticular,  line  constructors  will  appreciate  the  details  regarding 
pole  location  and  guys  on  curves  which  embody  a  reasonably 
sound  rule  for  general  practice  in  a  case  where  previously  too 
much  has  been  left  to  chance  and  individual  judgment,  some¬ 
times  of  irresponsible  men.  The  subject  of  guying,  in  fact,  is 
taken  up  in  admirable  detail  and  if  the  advice  of  this  report  is 
followed  the  average  pole  line  will  be  considerably  improved, 
particularly  as  to  its  capacity  of  standing  up  under  severe 
storms.  The  pole  line  is  the  vital  point  of  electrical  distribu¬ 
tion  and  the  more  thoroughly  standardized  the  better. 

In  one  matter  of  policy  in  regarding  pole  lines  the  committee 
appears  perhaps  over-cautious — namely,  in  its  reference  to  pole 
lines  on  private  property.  However  useful  a  pole  line  may  be, 
it  is  not  a  beautiful  object,  and  there  are  cases  in  which  a 
suitable  right  of  way  is  greatly  to  be  preferred  from  the  stand¬ 
point  of  the  public,  to  the  right  of  way  along  the  street.  It  is 
on  the  whole  better  for  high-tension  transmission  lines,  and 
indeed  is  frequently  the  only  way  of  carrying  such  lines  to 
many  points  desirable  to  be  reached  by  them.  There  is  an¬ 
other  instance  in  which  a  private  right  of  way  is  often  needed, 
and  this  is  the  case  of  suburban  line  distribution  through  resi¬ 
dence  districts.  It  is  possible  in  some  places  to  get  a  back 
alley  or  back  yard  right  of  way  which  enables  most  of  the 
distribution  to  be  done  without  disfiguring  the  street  with  pole 
lines.  We  know  in  some  instances  in  which  comparatively  all 

suburban  districts  have  been  supplied  by  pole  lines  located  on 

■  -  . 

the  division  lines  between  Tots.  The  ordinary  householder,  if 
the  subject  is  brought  to  his  attention,  would  prefer  to  have 


an  electric-light  pole  in  his  back  yard  on  the  division  line 
between  his  yard  and  that  of  his  neighbor,  rather  than  have  it 
planted  squarely  in  front  of  his  house;  and  where  rights  can 
be  secured  for  this  kind  of  distribution,  it  seems  greatly  to  tend 
toward  those  pleasant  relations  between  the  electric  light  com¬ 
panies  and  the  customers,  which  are  so  valuable  to  the  former. 

It  is  true,  as  the  committee  indicates,  that  poles  so  located  are 
not  available  for  supporting  street  lights,  but  street  lights  in 
suburban  districts  are  not  usually  placed  so  closely  that  special 
carrying  poles  for  them  are  a  severe  burdenj  while  the  trans¬ 
formers  are  far  less  unsightly  when  located  on  poles  out  of 
sight  than  when  thrust  fairly  upon  the  street.  The  adoption  of 
alley ,  or  division  pole  lines  sometimes  requires  considerable 
variations  to  be  made  in  the  length  of  span,  which  is  at  times 
inconvenient,  but  the  general  result  in  improving  the  appear¬ 
ance  in  the  district  served  is  worth  a  struggle  to  obtain. 

Properly  bearing  on  this  same  general  subject  of  overhead 
line  construction  and  to  be  taken  in  connection  with  this  com¬ 
mittee  report,  is  Mr.  Ives’  well-written  paper  giving  specifica¬ 
tions  for  extra  high  potential  lines,  such  lines  being  for  the 
purpose  of  this  paper  set  at  a  standard  of  33,000  volts.  This 
is  perhaps  a  fair  average,  although  not  reached  in  the  practice 
of  many  electric  lighting  companies  even  at  the  present  time. 
Mr.  Ives’  specifications  for  poles  and  their  setting  are  very 
similar  to  those  recommended  by  those  of  the  general  com¬ 
mittee.  It  may  strike  the  casual  observer,  however,  that  Mr. 
Ives’  specifications  do  not  call  for  poles  quite  so  sturdy  and 
quite  so  deeply  set  as  those  of  the  committee.  For  example, 
for  a  35-ft.  pole,  which  Mr.  Ives  regards  as  standard  for  his 
purpose,  the  material  being  chestnut  in  each  case,  he  recom¬ 
mends  a  minimum  circumference  of  22  in.  at  the  top  and  36  in. 

6  ft.  from  the  butt,  while  the  committee  report  calls  for  a  pole 
of  the  same  circumference  at  the  top,  but  40  in.  at  the  butt.  Mr. 
Ives  suggests  a  minimum  depth  of  setting  of  5  ft.  for  his  35-ft. 
pole,  where  the  committee  suggests  ft.  The  fact  is,  how¬ 
ever,  that  a  transmission  line  intended  as  Mr.  Ives  specifies,  to 
carry  one  three-phase  line,  a  private  telephone  line  and  a  single 
2300-volt  distribution  line,  does  not  require  as  heavy  poles  as 
would  have  to  be  broadly  recommended  for  a  distribution  cir¬ 
cuit  which  might  carry  a  larger  number  of  circuits  and  much 
heavier  wires.  The  strains  on  a  pole  line  are  merely  those  im¬ 
posed  by  the  wires  which  it  carries.  In  the  extreme  condition 
which  pole  lines  have  to  meet — that  is,  the  combined  effect  of 
wind  and  sleet — the  number  of  wires  is  a  very  important  mat¬ 
ter,  and  it  frequently  happens  that  electric  light  lines  with 
comparatively  few  wires  will  stand  successfully  where  compara¬ 
tively  strong  telephone  poles  burdened  by  a  multiplicity  of 
lines  will  give  way.  For  high-voltage  transmission  service, 
however,  a  40-ft.  pole  is  preferable  to  one  of  35  ft.  through 
enabling  one  to  use  somewhat  greater  sag  in  the  wires  and 
somewhat  wider  spacing  of  the  poles,  both  desirable  from  the 
standpoint  of  reducing  the  wire  tension  and  the  number  of 
insulators,  respectively.  Mr.  Ives’  table  of  sags  is  a  very  useful 
one  and  he  has  a  proper  appreciation  of  the  subject;  but  20  ft. 
as  the  minimum  height  of  the  wire  above  grade  appears  a  trifle 
low  for  a  high-voltage  line,  and  25  ft.  would  be  a  more  con¬ 
servative  figure,  readily  obtained  by  using  the  higher  poles  to 
which  reference  has  been  made.  On  the  whole,  the  two  papers 
under  consideration  form  very  valuable  contributions  to  the 
standardization  of  line  construction,  and  may  also  be  recom¬ 
mended  as  models  for  the  preparation  of  committee  reports. 
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St.  Louis  Electrical  League. 

On  May  8  a  preliminary  meeting  was  held  in  St.  Louis  to 
discuss  the  organization  of  the  electrical  interests  of  that  city, 
at  which  the  character  of  bodies  formed  elsewhere  for  a  simi¬ 
lar  purpose  was  considered,  with  the  final  conclusion  that  an 
organization  of  the  nature  of  a  league  is  better  for  the  purpose 
than  the  establishment  of  a  club.  At  a  meeting  held  June  15 
definite  action  was  taken,  and  a  body  known  as  the  League 
of  Electrical  Interests  was  formed,  .\mong  the  purposes  of 
the  new  body  is  to  bring  together  in  a  fraternal  and  co¬ 
operative  spirit  all  those  interested  in  or  identified  with  the 
electrical  industry  in  the  city  of  St.  Louis;  to  make  the  scope 
of  the  organization  such  as  to  interest  not  only  those  engaged 
on  the  commercial  side,  but  also  those  interested  in  the  legal, 
patent,  professional  and  financial  sides ;  to  establish  a  channel 
and  means  through  and  by  which  questions  of  public  interest 
affecting  the  welfare  of  the  city  of  St.  Louis  may  receive  the 
considerations  of  the  united  electrical  industries  of  the  city, 
and  to  provide  such  educational  and  social  features  as  will 
maintain  the  organization  in  a  healthful  state  for  efficient  serv¬ 
ice,  and  along  the  lines  for  which  it  was  organized. 

The  meeting  was  presided  over  by  Mr.  W.  A.  Layman,  of  the 
Wagner  Electric  Manufacturing  Company,  and  was  opened  by 
an  address  from  Mr.  C.  A.  Houts,  one  of  the  leading  attorneys 
of  the  city,  who  was  followed  by  Mr.  Jewett,  who  dwelt  on  the 
benefit  to  be  derived  by  the  formation  of  such  an  organization 
as  that  proposed.  A  committee,  as  follows,  was  then  appointed 
to  complete  the  plans  for  the  organization:  Capt.  Robert 
McCulloch,  chairman ;  Messrs.  S.  A.  Hobson,  H.  H.  Humph¬ 
rey  and  F.  E.  Newbury;  Mr.  W.  Robbins,  secretary.  In  ac¬ 
cepting  the  election  as  secretary  Mr.  Robbins  said  that  in  dis¬ 
cussing  the  object  of  the  league  with  the  heads  of  several  large 
houses,  he  was  informed  that  these  would  be  willing  to  give 
from  $100  to  $500  each  toward  a  fund  if  any  particular  cam¬ 
paign  were  necessary.  In  assuming  the  chair  Capt.  McCulloch, 
who  is  vice-president  and  general  manager  of  the  street- 
railway  system  of  St.  Louis,  delivered  a  vigorous  speech  show¬ 
ing  his  active  interest  in  the  organization.  Considerable  pub¬ 
licity  was  given  to  the  formation  of  the  league  by  the  news¬ 
paper  press,  and  two  civic  associations  have  already  entered 
into  relations  with  it. 


Enclosed  Fuse  Litigation. 

Justice  Brown,  of  the  Circuit  Court  of  the  United  States  for 
the  District  of  Massachusetts,  rendered  a  decision  on  June  ii 
in  a  case  involving  alleged  infringement  of  an  enclosed  fuse 
patent  granted  to  Carl  Thalacker  Aug.  i,  1893.  The  point 
at  issue  was  whether  the  Thalacker  patent  covers  broadly  the 
use  of  an  auxiliary  indicating  fuse  in  connection  with  an  en¬ 
closed  fuse.  The  Thalacker  invention  consists,  as  described  in 
the  specification,  in  combining  with  a  strip  of  fusible  metal, 
completely  enclosed  in  a  non-conducting  box  or  case,  an  auxil¬ 
iary  fusible  strip  so  located  and  connected  as  to  be  seen  at  all 
times,  and  which  will  be  destroyed  when  the  main  fuse,  which 
is  out  of  sight,  is  blown.  The  device  which  was  alleged  to 
infringe  this  patent  is  one  in  which  the  main  fuse  is  entirely 
surrounded  by  loose  powdered  insulating  material,  and  is  pro¬ 
vided  with  a  shunt  indicating  circuit,  by  means  of  which  the 
blowing  of  the  main  fuse  is  made  known  by  a  visible  indicator 
at  the  surface.  The  court  held  that  the  defendant’s  auxiliary 
circuit  is  not  like  that  of  Thalacker,  a  simple  metallic  strip  of 
low  resistance,  but  contains  a  very  fine  wire  of  German  silver 
of  high  resistance,  which  does  not  melt  or  fuse,  but  which, 
upon  the  blowing  of  the  main  fuse,  acts  as  a  shunt  and  serves 
to  conduct  current  to  a  paste  indicator  of  high  resistance  and 
of  a  special  composition  that  ignites  only  when  upon  the  blow¬ 
ing  of  the  main  fuse  sufficient  current  is  forced  through  the 
German  silver  wire.  The  court  considered  it  quite  clear  that 
the  structure  of  the  defendant’s  auxiliary  circuit  is  not  sug¬ 
gested  by  the  Thalacker.  patent,  and  that  it  does  not  embody 


the  Thalacker  idea  of  operating  an  auxiliary  metallic  fuse  of 
such  small  size  that  it  could  be  safely  exposed  and  left  un¬ 
covered.  Auxiliary  circuits  for  signaling  purposes  had  previ¬ 
ously  been  used  in  connection  with  unenclosed  safety  fuses,  a? 
in  the  device  by  Mordey,  described  in  a  London  electrical  jour¬ 
nal  dated  Feb.  3,  1893.  Thus  in  the  prior  art,  an  enclosed 
main  fuse  had  been  provided  with  an  external  indicator  oper¬ 
ated  by  the  main  fuse,  and  unenclosed  main  fuses  had  been 
provided  with  auxiliary  circuits  to  which  indicating  means  were 
attached.  In  conclusion,  the  court  held  that,  limiting  the  claim 
of  the  Thalacker  patent  to  a  scope  commensurate  with  his 
specification,  and  regarding  the  inventions  claimed  as  unitary 
structures  designed  for  practical  use  as  safety  fuses,  it  is  of 
the  opinion  that  though  the  patent  is  valid,  the  defendant  had 
borrowed  nothing  from  Thalacker,  and  that  the  defendant’s 
safety  fuses  are  distinct  combinations,  both  in  respect  to  fuse 
protection  and  to  exterior  indication  of  the  main  fuse,  and  are 
not  infringements.  The  parties  to  the  above  suit  were  the 
General  Electric  Company,  complainant,  and  Fred  B.  Smith, 
defendant,  the  device  in  suit  being  the  Sachs  fuse. 


Second  Lighting  Contract  for  Boston. 

Superintendent  of  Streets  Emerson,  of  Boston,  will  shortly 
call  for  bids  for  the  lighting  of  streets  and  parks  by  small 
lamps  for  a  five-year  period  beginning  Sept.  15.  Proposals  will 
be  received  up  to  June  28,  at  noon,  and  it  will  then  be  deter¬ 
mined  whether  the  lighting  will  be  done  by  gas  or  by  electricity. 
At  present  this  work  is  done  by  some  14,000  small  lamps  lighted 
by  gas  or  naphtha.  Under  the  new  conditions  the  naphtha 
illumination  will  be  eliminated  and  the  service  performed  by 
either  gas  or  electricity.  The  present  cost  of  this  lighting  is 
about  $350,000  per  year,  but  the  Edison  Electric  Illuminating 
Company,  of  Boston,  has  offered  to  do  the  work  with  tungsten 
lamps  for  about  $50,000  a  year  less  than  is  now  paid.  This 
new  contract  will  not  in  any  way  interfere  with  the  lately 
executed  contract  for  the  lighting  of  the  important  streets  and 
squares,  which  was  fully  described  in  these  columns.  The 
work  now  in  hand  covers  the  illumination  of  streets  of  small 
traffic,  where  smaller  units  at  frequent  intervals  are  installed 
in  place  of  high-powered  lamps. 


A  Patented  Subway. 

Discussion  of  the  project  of  building  street-railway  subways 
in  Chicago  has  directed  attention  to  the  fact  that  a  United 
States  patent  was  granted  recently  to  Mr.  George  W.  Jackson, 
constructing  engineer  of  Chicago,  for  an  “Underground  Sub¬ 
way  for  Street  Railways,  Etc.”  Mr.  Jackson  is  reported  to  have 
said  that  his  patent  covers  the  most  practicable  way  of  building 
a  subway  under  the  conditions  in  Chicago,  but  other  engineers 
believe  that  the  essential  features  of  a  subway  are  not  patent- 
able,  and  that  the  granting  of  this  particular  patent,  referring 
to  a  particular  combination  with  public-utility  service  galleries, 
will  not  interfere  with  the  city’s  plans. 

The  patent  in  question  is  No.  922,768,  and  was  issued  May  25, 
1909.  The  application  for  it  was  filed  on  July  6,  1908.  The 
fourth  claim,  which  seems  to  fairly  indicate  the  scope  of 
the  patent,  reads  as  follows:  “A  subway  for  traction  purposes 
comprising  a  floor,  sidewalls  and  a  roof,  and  posts  supporting 
the  roof  from  the  floor  and  arranged  in  rows  to  divide  the  sub¬ 
way  into  centrally  located  passages  to  receive  car  tracks,  and 
two  lateral  passages  having  means  for  supporting  therein  public- 
utility  appliances,  and  a  horizontal  or  sub-roof  between  said 
car-track  passages  and  the  main  roof,  and  said  aisles  being 
provided  in  line  with  said  horizontal  partition  with  horizontal 
supports,  the  whole  dividing  the  upper  part  of  the  subway  into 
a  space  through  which  is  adapted  to  extend-  public-utility  ap¬ 
pliances  of  streets  which  intersect  the  subway,  and  into  which 
are  adapted  to  be  carried  or  deflected  certain  of  the  public 
utilities  carried  in  the  lateral  passages  or  aisles.” 
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Annual  Meeting  of  New  York  Electrical 
Society. 

The  New  York  Electrical  Society  brought  its  successful  1909 
season  to  a  close  on  the  evening  of  June  15  at  a  meeting  in  the 
“Sun  Parlor”  of  the  Waldorf-Astoria.  The  secretary’s  report 
showed  that  during  the  year  the  society  has  elected  92  members. 
There  have  been  seven  deaths  and  25  resignations,  and  102 
names  have  been  dropped  for  non-payment  of  dues.  The  year 
closed  with  a  net  membership  of  835.  The  election  of  officers 
for  the  season  1909-10  resulted  as  follows:  President,  Mr. 
Theodore  Beran;  vice-presidents,  Messrs.  John  Bottomley, 
Frederick  A.  Scheffler  and  Charles  H.  Hadlock;  secretary,  Mr. 
George  H.  Guy ;  treasurer,  Mr.  Henry  A.  Sinclair.  After  the 
election  Mr.  Cloyd  Marshall  gave  an  informal  address  on  “The 
Commercial  Development  of  Wireless  Telegraphy,”  an  abstract 
of  which  was  printed  last  week,  and  the  station  of  the  United 
Wireless  Telegraph  Company  on  the  roof  of  the  hotel  was 
thrown  open  for  inspection. 

Telephone  Contract  Agents  in  Convention. 

The  annual  meeting  of  the  commercial  representatives  of  the 
Bell  telephone  companies  of  the  country  was  held  at  the  .Audi¬ 
torium  Hotel,  Chicago,  on  June  15  to  18,  inclusive.  About  90 
delegates  were  present.  Mr.  George  C.  Brooks,  of  Indianapo¬ 
lis,  chairman  of  the  executive  committee  of  the  association, 
presided,  and  Mr.  .A.  M.  Ramsay,  contract  agent  for  the  Chi¬ 
cago  Telephone  Company,  was  the  host  on  behalf  of  the  Chi¬ 
cago  company.  The  delegates  discussed  subjects  of  importance 
in  their  branch  of  the  telephone  business  during  a  busy  four- 
day  convention.  Particular  attention  was  paid  to  consideration 
of  ways  and  means  for  the  further  expansion  of  business  and 
of  methods  for  increasing  toll  traffic.  Papers  on  correct  ad¬ 
vertising  and  publicity  campaigns  and  the  extension  of  lines  into 
rural  communities  were  also  read.  The  visitors  inspected  the 
.Main  exchange  of  the  Chicago  Telephone  Company  and  the 
ifawthorn  works  of  the  Western  Electric  Company.  The 
"wind-up”  was  a  complimentary  banquet  in  the  “gold  room”  of 
the  Congress  Hotel  on  Friday  night.  Mr.  Bates,  of  New  York, 
was  toastmaster,  and  speeches  were  made  by  Mr.  B.  E.  Sunny, 
of  Chicago,  vice-president  of  the  .American  Telephone  &  Tele¬ 
graph  Company  and  president  of  the  Chicago  Telephone  Com¬ 
pany;  Mr.  A.  S.  Hibbard,  vice-president  of  the  Chicago  Tele¬ 
phone  Company,  and  others. 

Space  Between  Passing  Street  Railway  Cars- 

Mr.  Bion  J.  .Arnold,  chairman  and  chief  engineer  of  the 
Board  of  Supervising  Engineers,  Chicago,  which  has  in  charge 
the  street  railway  rehabilitation  in  that  city,  advocates  a  greater 
distance  between  track  centers  than  is  the  case  in  the  new 
street-railway  work  in  that  city.  In  a  letter  to  the  City  Council 
committee  on  local  transportation,  he  says  that  he  would  issue 
no  further  per;nits  for  track  construction,  if  he  were  a  com¬ 
missioner  of  public  works,  unless  the  distance  between  track 
centers  was  to  ft.  2  in.  .As  the  present  standard  distance  be¬ 
tween  track  centers  is  9  ft.  81/2  in.,  with  clearance  of  81/2  in., 
this  would  increase  the  distance  between  passing  cars  to  14  in. 
In  addition,  the  cars  might  be  narrowed  to  an  over-all  width 
of  8  ft.  6  in.,  and  this  w’ould  leave  a  space  of  20  in.  between 
passing  cars  without  lessening  the  space  between  the  sides  of 
the  cars  and  the  curbstone.  With  a  space  of  20  in.  between 
passing  cars,  a  person  caught  between  cars  in  the  middle  of  the 
street  would  have  sufficient  room  to  stand  without  being 
crushed,  and  for  that  reason  Mr.  Arnold  urges  that  all  tracks 
laid  henceforth  shall  be  spaced  10  ft.  2  in.  between  centers  and 
that  no  cars  shall  be  hereafter  built  which  are  more  than  8  ft. 
6  in.  in  over-all  width.  “.As  time  went  on,”  says  Mr.  .Arnold, 
“cars  of  the  present  width  could  be  eliminated,  and  ultimately 
we  would  have  a  reasonably  safe  traction  system,  so  far  as 
the  danger  of  persons  being  crushed  is  concerned.” 


Under  the  present  standard  several  fatalities  have  occurred 
by  persons  being  caught  between  cars  and  crushed  to  death; 
and  it  is  to  prevent  accidents  of  this  character  that  the  change 
in  the  plans  is  advocated.  Mr.  Arnold  says  that  his  original 
position  was  in  favor  of  the  wider  space,  but  that  he  was  over¬ 
ruled  by  the  other  members  of  the  board. 

Convention  of  Iron  and  Steel  Electrical 
Engineers. 

The  second  annual  convention  of  the  Association  of  Iron  and 
Steel  Engineers  is  being  held  in  Buffalo  the  present  week.  The 
principal  sessions  will  be  held  on  Wednesday,  when  the  busi¬ 
ness  of  the  association  will  be  considered,  and  papers  will  be 
presented  and  discussed  by  members.  Thursday  and  part  of 
Friday  will  be  devoted  to  a  program  of  papers  to  be  presented 
by  representatives  of  electrical  manufacturing  companies.  The 
Westinghouse  Electric  &  Manufacturing  Company  is  represented 
on  this  part  of  the  program  by  Messrs.  C.  F.  Scott,  B.  Wiley 
and  Edwin  Gawger;  the  General  Electric  Company  by  Messrs 
D.  B.  Rushmore,  Pauly  and  Whiting ;  Electric  Controller  & 
Manufacturing  Company  by  Mr.  C.  Pirtle;  C.  J.  Toerring  Com¬ 
pany  by  Mr.  C.  J.  Toerring;  .American  Fuse  Company  by  Mr. 
Lynde  Bradley.  Place  on  the  program  is  also  reserved  for 
representatives  of  the  Crocker-Wheeler  Company,  Westing- 
house  Machine  Company,  .Adams- Bagnall  Company  and  Wag¬ 
ner  Electric  Company.  On  Friday  and  Saturday  visits  will  be 
made  to  various  steel  works  and  to  other  plants  in  Buffalo  and 
vicinity,  and  in  Niagara  Falls. 

Electricity  in  the  Production  of  “  loan 
of  Arc.” 

Electricity  played  a  most  important  part  in  the  successful 
presentation  of  Schiller’s  “Joan  of  Arc”  by  Miss  Maude  Adams 
at  the  Harvard  Stadium  on  June  23,  under  the  direction  of 
Mr.  Charles  Frohman,  for  the  benefit  of  the  Germanic  Museum 
of  Harvard  University.  The  performance  was  scheduled  to  be 
given  in  the  open  air  and  after  dark,  and  the  problems  of  pro¬ 
ducing  the  requisite  grades  of  illumination  over  the  extensive 
area  upon  w'hich  the  action  took  place  were  of  e.xtreme  diffi¬ 
culty.  .Aside  from  the  auxiliary  equipment  necessary  to  pro¬ 
duce  the  effects  of  lightning,  thunder  and  rain,  sunrise,  and 
other  natural  phenomena,  it  was  necessary  to  hold  the  organ¬ 
ization  of  about  2000  performers  in  strictest  control.  The  work 
was  done  electrically,  with  many  special  and  unique  devices 
used  here  for  the  first  time  on  a  large  scale. 

.About  60  per  cent  of  the  seating  capacity  of  the  Stadium 
was  utilized,  accommodating  an  audience  of  over  18,000  per¬ 
sons.  Power  was  derived  from  the  .Allston  electric  plant  of  the 
Boston  Consolidated  Gas  Company,  four  two-phase  2300-volt 
circuits  being  run  to  the  grounds  on  a  special  overhead  line 
erected  for  this  performance.  One  unit  in  the  power  house, 
which  is  located  about  a  mile  from  the  Stradium  on  the  south 
bank  of  the  Charles  River,  was  reserved  for  the  “Joan  of  Arc” 
service.  The  full  load  demand  of  the  performance  was  about 
350  kw.  The  supply  of  energy  from  the  power  plant  was 
brought  by  the  lines  into  a  power  enclosure  underneath  the 
Stadium  seats,  where  were  mounted  main  switchboards,  step- 
down  transformers,  and  a  motor-generator  set  for  direct-cur¬ 
rent  service  supply.  The  motor-generator  installation  consisted 
of  a  125-hp,  two-phase  Westinghouse  induction  motor,  785 
r.p.m.,  belted  to  a  loo-kw,  125-volt  general  .electric  generator 
making  500  r.p.m.  The  motor  was  started  by  a  compensator 
and  had  to  be  run  at  50  per  cent  overload  during  the  peak  load 
of  the  play.  A  frame  switchboard  was  erected  near  the  gen¬ 
erator  with  six  knife  switches  controlling  75  stage  arc  lamps, 
a  30-in.,  24-in.,  four  9-in.  and  two  12-in.  searchlights,  with  15 
stage  effects  by  sky-opticon  lamps.  A  second  switchboard  was 
also  erected  for  controlling  the  alternating-current  distribution 
from  the  secondary  sides  of  the  transformers.  This  service 
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supplied  small  induction  motors  and  both  arc  and  incandescent 
lighting  installations.  Twelve  transformers  were  installed, 
ranging  in  capacity  from  15  to  45  kw.  The  motor  and  the  gen¬ 
erator  were  erected  upon  concrete  foundations. 

The  Harvard  Stadium  is  of  horseshoe  shape,  and  the  control 
of  the  performance  was  from  the  stage  manager’s  box,  located 
in  the  center  of  the  horseshoe.  Four  cue  stations  were  estab¬ 
lished  at  different  points  on  the  edge  of  the  arena,  with  a  white, 
red,  green  and  yellow  incandescent  lamp  located  at  each.  Dif¬ 
ferent  combinations  of  these  lamps  were  utilized  to  indicate 
the  various  commands  of  the  manager  in  connection  with  the 
movements  of  the  personnel.  A  telephone  service  was  also  in¬ 
stituted  between  the  stage  manager’s  quarters  and  the  cue  sta¬ 
tions,  for  use  in  case  of  emergency.  The  colored  lights  at  each 
cue  station  were  controlled  by  knife  switches  at  the  manager’s 
box,  there  being  two  lamps  of  the  same  color  in  series  in  each 
2SO-volt  circuit,  one  being  at  the  manager’s  box  and  the  other 
at  the  cue  stations.  The  manipulation  of  the  lamps  was  a 
quicker  process  than  telephoning.  A  similar  system  of  sig¬ 
naling  was  used  by  the  chief  electrician  in  controlling  the  vari¬ 
ous  moves  of  men  in  his  department  behind  the  scenes.  The 
electrical  controlling  stand  was  located  on  the  east  side  of  the 
Stadium,  while  at  different  points  on  the  structure  were  massed 
four  batteries  of  12  6-in.  electric  spotlights,  controlled  indi¬ 
vidually  and  also  from  the  direct-current  switchboard  frame  in 
the  power  room.  Six  flaming  arcs  hung  above  the  different 
sections  of  the  structure  were  used  to  enable  the  audience  to 
find  their  seats,  and  a  separate  circuit  of  four  emergency  arcs 
wired  to  the  operating  board  and  thence  connected  by  special 
line  with  the  power  station  was  provided  to  prevent  the  audi¬ 
ence  being  in  darkness  in  case  the  supply  of  power  from  the 
regular  service  failed.  Twenty  alternating-current  enclosed 
arcs  were  installed  underneath  the  Stadium  in  the  passageways 
to  facilitate  ingress  and  egress.  The  searchlights  were  mounted 
on  the  upper  part  of  the  Stadium,  with  the  carbon  somewhat 
out  of  focus  and  near  the  reflectors,  with  frosted  gelatine 
screens  to  secure  the  proper  diffusion  of  light.  Lightning 
flashes  were  produced  by  the  striking  of  125-volt  arcs  by 
electromagnets,  carbons  and  files  set  in  hoods  on  two  high 
points  of  the  scenery,  and  the  effect  of  forked  lightning  on  a 
distant  sky  was  obtained  by  quickly  capping  and  uncapping  the 
lens  of  an  electric  projector  lamp  with  a  slide  traced  with  zig¬ 
zag  lines.  Cloud  effects  and  the  appearance  of  a  rising  moon 
driven  by  clockwork  also  depended  upon  the  electric  projector 
lamp  for  success.  About  300  colored  incandescent  lamps  of 
32  cp  each  were  installed  on  a  frame  behind  the  scenes  and  con¬ 
nected  with  dimmers,  to  simulate  a  sunrise  effect.  A  50-amp 
moving-picture  machine  was  used  to  produce  the  effects  of  the 
famous  spirit  advisers  of  the  play,  upon  a  tree  50  ft.  distant 
from  the  lamp.  To  save  overloading  the  generator,  the  upper 
batteries  of  direct-current  spotlights  were  connected  with  the 
resistances  of  each  pair  in  multiple  and  the  carbons  in  series. 

The  production  of  “thunder”  was  effected  by  a  car  with  cor¬ 
rugated  wheels  running  over  a  strip  of  boards  over  a  hollow 
trough  170  ft.  long,  a  3-hp  Wagner  220- volt  induction  motor 
being  connected  with  the  car  by  pulleys.  There  was  also  a 
thunder  drum  composed  of  a  hollow  cylinder  with  small  base¬ 
balls  attached  to  the  surface  by  ropes,  the  device  being  revolved 
by  a  2-hp,  220-volt  General  Electric  induction  motor,  with  the 
balls  striking  against  canvas.  A  i-hp  Roth  motor  wound  for 
125  volts  direct-current  was  direct-connected  to  a  fan  blower 
which  forced  air  through  two  sets  of  “devilines”  in  funnels,  to 
represent  the  whistling  of  the  wind.  The  speed  and  intensity 
of  the  sound  was  regulated  by  a  starting  box.  A  rain  drum 

3  ft.  in  diameter  and  partially  filled  with  birdshot  was  pro¬ 
vided,  the  ordinary  drive  being  by  a  i-hp,  direct-connected 
motor.  About  70,000  ft.  of  wire  were  used,  ranging  from  No. 

4  stage  cable  and  No.  i  copper  to  No.  16  wire,  for  cue  board 
signaling.  About  five  weeks  were  required  to  develop  and 
install  the  electrical  equipment,  which  was  specially  designed 
and  applied  to  the  production  by  Mr.  Jack  Mayer,  who  was  ably 
assisted  by  Mr.  A1  Jenkins,  with  Charles  Frohman,  New 
York. 


Convention  of  the  Canadian  Electrical 
Association. 

The  nineteenth  annual  convention  of  the  Canadian  Electrical 
Association  was  held  at  Quebec  on  Wednesday,  Thursday  and 
Friday  (June  16-18)  of  last  week,  with  headquarters  in  Cha¬ 
teau  Frontenac.  A  local  committee,  of  which  Mr.  E.  A.  Evans 
wii  chairman,  furnished  an  admirable  program  of  entertain¬ 
ment,  which  included  a  special  performance  at  Rustic  Theater, 
Montmorency  Falls;  a  visit  to  the  Royal  Mail  steamship 
Empress  of  India  to  witness  a  fire  and  collision  drill,  and  a 
trip  in  a  Government  vessel  to  points  of  interest  in  the  har¬ 
bor.  Below  are  given  abstracts  of  some  of  the  papers  pre¬ 
sented,  which  will  be  supplemented  next  week  by  other  ab¬ 
stracts,  together  with  details  of  the  meeting. 

An  interesting  paper  was  presented  by  Prof.  L.  A.  Herdt 
of  McGill  University,  and  Mr.  N.  J.  Dalemont,  of  La  Lumiere 
Electriqne,  Paris,  entitled  “Electrolytic  Lightning  Arresters.” 
After  referring  briefly  to  some  of  the  well  known  types  of 
lightning  arresters,  the  liquid  electrode  arrester  and  the 
aluminum  cell  arrester  are  described  in  detail.  The  former 
consists  of  two  metallic  electrodes  either  dipping  in  an  electro¬ 
lyte  of  high  conductivity  placed  in  an  earthenware  vessel  or 
arranged  with  a  small  air  gap  between  the  electrolyte  and  the 
electrodes.  As  current  passes,  in  either  case  it  throws  the  elec¬ 
trolyte  away  from  the  electrodes,  thereby  increasing  the  re¬ 
sistance  in  the  path  of  the  discharge,  breaking  the  arc  and  also 
the  dynamic  current,  and  finally  automatically  resuming  con¬ 
tact  with  the  electrodes  upon  return  of  normal  conditions.  Ex¬ 
periments  have  shown  that  this  action  is  so  rapid  that  little 
deformation  of  the  e.m.f.  wave  of  the  line  takes  place,  even 
when  the  discharge  occurs  when  the  e.m.f.  is  at  or  near  its 
highest  value.  This  arrester  has  a  well-defined  critical  volt¬ 
age,  below  which  arcs  are  suppressed,  and  above  which  passage 
of  the  dynamic  current  is  interrupted.  The  aluminum-cell  ar¬ 
rester  described  consists  of  aluminum  disks  stamped  in  the 
form  of  annular  cups  and  covered  with  a  thin  film  of  oxide, 
which  are  placed  one  on  top  of  the  other  to  form  a  column,  and 
separated  by  insulating  disks  or  washers.  The  cups  are  filled 
with  an  electrolyte,  consisting  of  an  acid  solution,  either  ci¬ 
trate  of  magnesium  or  citrate  of  aluminum ;  the  whole  combina¬ 
tion  is  placed  in  earthenware  jars,  a  certain  amount  of  insu¬ 
lating  oil  being  placed  on  top  of  the  electrolyte  to  prevent 
evaporation.  A  number  of  such  arresters  can  be  placed  in 
series  in  case  of  high  line  voltages.  The  critical  voltage  per 
disk  varies  from  380  to  400,  depending  on  the  voltage  used 
when  the  disks  are  formed.  At  a  high  potential,  due  to  static 
discharge,  the  film  of  oxide  of  the  aluminum  is  punctured,  but 
when  the  voltage  becomes  normal  the  film  is  reformed  auto¬ 
matically,  and  the  arrester  is  again  ready  to  operate.  Aluminum 
cells  are  built  for  4,000  volts  up.  When  the  line  voltage 
is  higher  than  about  13,000  volts,  multigap  arresters  are  used 
placed  in  series,  and  for  still  higher  voltages  horn-gap  light¬ 
ning  arresters  are  used. 

Some  experiments  with  aluminum  cell  batteries  are  detailed 
as  follows:  In  a  bath  containing  6  per  cent  of  bicarbonate  of 
ammonia  two  plates  of  aluminum  were  used  as  anodes,  and 
a  plate  of  nickel  as  cathode.  The  two  aluminum  plates  were 
electrically  connected  together  and  current  was  obtained  from 
a  storage  battery.  The  film  of  oxide  formed  on  the  plates 
was  at  first  thin,  but  thicker  formations  were  obtained  by  in¬ 
creasing  slowly  and  gradually  the  voltage  and  again  later  by 
lowering  it  to  smaller  values  than  at  first  used.  The  ohmic 
resistance  of  the  film  of  oxide  found  as  high  as  21x10*  ohms 
per  sq.  cm.  It  is  not  constant  and  diminishes  when  the  ap¬ 
plied  voltage  is  increased.  The  resistance,  however,  depends 
on  the  voltage  used  when  the  plates  were  formed,  so  that  at  a 
given  voltage  the  higher  the  voltage  of  formation,  the  larger  will 
the  resistance  be.  In  experiments  made  with  such  plates  used 
as  condensers,  the  film  of  oxide  weakened  after  operating 
continuously  for  some  time,'  and  finally  gave  out.  It'  was 
found  necessary  in  such  cases  to  provide  a  formation  circuit 
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in  the  shape  of  direct  current  to  form  the  oxide  film  again.  It 
would,  therefore,  seem  advisable,  in  view  of  the  above  facts, 
to  use  horn-gap  or  other  type  of  air-gap  protection  in  series 
with  this  type  of  arrester,  as  when  placed  directly  between 
wire  and  ground  a  condenser  action  must  necessarily  take  place. 
The  paper  closed  with  the  statement  that  aluminum  cell  bat¬ 
teries  should  provide  excellent  safety  valves  against  line  dis¬ 
turbances. 

In  a  paper  entitled,  “Accounting  for  Electrical  Companies,” 
Mr.  R.  F.  Pack,  accountant  of  the  Toronto  Electric  Light  Com¬ 
pany,  presented  the  details  of  a  system  of  accounting  for 
central  stations.  In  opening  he  said  that  while  at  present 
Canadian  central  stations  are  not  compelled  to  make  drastic 
changes  in  their  accounting  systems  by  any  process  of  law, 
the  advantages  to  be  gained  by  a  proper  system  of  accounting 
are  beginning  to  be  realized  more  and  more,  particularly  as 
the  time  may  arrive  when  the  provincial  legislatures  will  re¬ 
quire  reports  similar  to  those  prescribed  by  the  State  govern¬ 
ments  in  the  United  States  and  by  the  Board  of  Trade  in 
Great  Britain.  The  paper  gives  in  complete  detail  a  classifi¬ 
cation  of  main  central  station  accounts  suitable  for  smaller 
central  stations,  together  with  a  classification  of  sub-accounts 
to  suit  the  requirements  of  these  and  of  larger  central  stations. 
This  classification,  which  is  largely  based  upon  the  N.  E.  L.  A. 
classification  and  those  of  the  Xew  York  and  Wisconsin 
Public  Service  Commissions,  does  not  admit  of  abstract. 

Mr.  L.  W.  Pratt,  of  the  Hamilton  Electric  Light  &  Power 
Co.,  presented  a  paper  entitled,  “Power  Rates  for  Central 
Stations,”  which  gives  schedules  of  motor  rates  based  upon 
those  in  use  by  several  central  stations.  One  of  these  is  a 
schedule  of  flat  rates,  and  the  others  are  based  partly  upon 
meter  rates,  and  partly  upon  minimum  charges,  discounts,  etc. 

Mr.  B.  T.  McCormick,  of  the  Allis-Chalmers-Bullock  Com¬ 
pany,  in  the  paper  “Synchronous  Motors  Used  for  Power-Fac¬ 
tor  Correctors,”  sketches  the  principles  of  the  use  of  synchronous 
motors  for  power  factor  correction,  and  gives  several  curves 
and  diagrams  whereby  the  capacity  may  be  determined  of  a 
synchronous  motor  for  the  regulation  of  a  given  circuit.  A 
motor  with  a  weak  armature,  or  in  other  words  one  with 
relatively  few  turns  on  the  armature,  is  best  adapted  to  the 
improvement  of  power  factor,  as  such  a  motor  will  draw  a 
large  leading  current  from  the  line  and  give  an  increase  in 
spetd  strength.  This  characteristic  of  a  weak  armature  is  one 
of  the  elements  which  goes  to  make  an  alternator  of  good 
regulation,  but  it  is  stated  to  be  a  poor  criterion  when  issuing 
specifications  for  synchronous  motors  to  specify  a  certain  regu¬ 
lation  for  a  motor  when  used  as  a  generator,  as  a  generator 
may  be  designed  with  a  strong  armature  and  a  large  air 
gap,  and  thus  be  unfit  for  use  for  the  correction  of  power 
factor,  owing  to  the  poor  corrective  power  of  the  strong 
armature,  and  to  the  tendency  toward  field  heating. 

\  paper  by  Mr.  S.  E.  Doane,  chief  engineer  of  the  National 
Lamp  Association,  entitled  “The  Conservation  of  Our  Natural 
Resources  Through  the  Use  of  High- Efficiency  Lamps,”  after 
giving  statistics  as  to  the  coal  consumption  of  the  United  States 
and  other  countries,  estimates  that  by  a  liberal  replacement  of 
carbon  by  metallic-filament  lamps,  the  rate  at  which  fuel  is 
being  consumed  for  incandescent  lighting  could  be  reduced  by 
at  least  one-half,  thus  enabling  $8,000,000  worth  of  coal  to  be 
saved  in  the  United  States  alone.  In  order  to  introduce  metal¬ 
lic  filament  lamps  without  loss,  however,  it  is  necessary  to 
change  the  present  methods  of  charging  for  current  by  the 
kilowatt-hour,  which  is  declared  illogical.  A  proper  system  of 
rates  should  be  based  upon  all  of  the  factors  entering  into  the 
actual  cost  of  serving  the  consumer.  The  Doherty  readiness- 
to-serve  rate  rests  oh  this  sound  principle,  and  covers  the  three 
items  of  expense  entering  into  service  by  three  corresponding 
charges  to  the  consumer.  An  illustration  of  this  system  is  a 
total  charge  consisting  of  15  cents  per  month  for  every  i6-cp 
lamp  or  equivalent  connected,  as  a  capacity  charge ;  75  cents  per 
month  regardless  of  (Current  consumed  lamps  connected,  as 
a  consumer’s  charge;  and  5  cents  per  kw-hourj3as.,an  output 
charge.  A  discount  of  10  per  cent  is  usually  allowed  on  a  bill 
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if  payment  is  made  before  the  specified  time.  It  is  stated  that 
the  multiple  rate  system  seeks  to  reach  the  same  end,  and  that 
almost  every  rate  system  which  makes  any  pretense  at  covering 
fixed  charges  is  a  modification  of  the  readiness-to-serve  system. 
Mr.  Cole,  in  his  paper,  described  the  several  standard  forms  of 
shell  type  and  core  type  transformers,  and  pointed  out  the 
advantages  and  disadvantages  of  each  of  these  types.  The  con¬ 
clusion  of  the  discussion  is  that,  as  far  as  weight  and  efficiency 
are  concerned,  there  is  very  little  choice  between  the  two  types. 
Close  regulation  is  much  easier  obtained  in  the  shell  type,  and 
to  obtain  an  equivalent  close  regulation  with  the  core  type  in¬ 
volves  a  construction  that  may  sacrifice  such  features  as  good 
insulation  and  mechanical  strength.  He  also  stated  that  while 
the  main  advantage  of  the  core  type  lies  in  the  fact  that  the  top 
yoke  may  be  made  removable,  and  the  individual  coils  easily 
taken  out  for  repairs,  it  has  been  the  experience  of  some  en¬ 
gineers  with  these  “simple”  repairs  that  the  more  simple  method 
of  returning  the  transformer  to  the  manufacturer  to  be  fixed 
up  is  easier  and  better  in  the  end.  Since  three-phase  systems 
are  usually  laid  out  with  a  view  to  motor  loads,  the  question 
of  regulation  on  inductive  lines  is  an  important  one  where 
three-phase  transformers  are  considered  and  the  shell  type 
would  in  a  large  majority  of  these  cases  be  preferred.  Mr. 
Cole,  in  ending  his  paper,  said  that  the  time  is  not  yet  ripe  to 
relegate  the  shell  type  in  the  background,  in  view  of  the  satis¬ 
factory  work  that  this  type  is  still  doing  every  day  on  high- 
tension  systems. 

Some  Chicago  Central-Station  Statistics. 

Addressing  the  ways  and  means  committee  of  the  Chicago 
Association  of  Commerce  recently,  Mr.  John  F.  Gilchrist,  as¬ 
sistant  to  the  president  of  the  Commonwealth  Edison  Company, 
Chicago,  gave  a  brief  illustrated  survey  of  the  central-station 
service  of  Chicago.  The  Chicago  Edison  Company,  the  prede¬ 
cessor  of  the  existing  company,  began  business  in  August, 
1888,  with  a  station  capacity  of  800  hp  and  a  connected  load 
of  approximately  20,000  i6-cp  equivalents,  serving  about  250 
customers  in  the  down-town  district.  In  those  days  the  light¬ 
ing  rate  was  i  cent  per  16-cp  lamp  hour,  with  a  sliding  dis¬ 
count  of  from  5  to  20  per  cent  on  monthly  bills  of  over  $50. 
At  the  end  of  1908,  a  little  over  20  years  from  the  beginning, 
the  connected  load  had  grown  to  the  impressive  figure  of 
4,500,000  16-cp  equivalents.  The  total  generating  and  battery 
capacity  is  now  about  300,000  hp,  and  the  number  of  customers 
is  about  86,000. 

During  the  last  five  years  the  company  has  expended  for  in¬ 
vestment,  operation,  repairs  and  renewals  a  total  of  $41,600,000, 
exclusive  of  bond  interest,  dividends  and  depreciation.  The 
daily  consumption  of  coal  is  about  2000  tons.  The  rates  have 
been  steadily  reduced;  for  instance,  in  1905  the  monthly  bill 
of  an  average  residence  customer  using  30  kw-hours  per  month 
was  $4.50.  Under  the  same  conditions  his  bill  to-day  would  be 
$2.70,  a  reduction  of  40  per  cent.  Another  fact  of  much  inter¬ 
est  cited  by  Mr.  Gilchrist  is  that  the  Commonwealth  Edison 
Company  is  actually  selling  power  in  Chicago  produced  by 
steam  generating  plants  at  a  cheaper  rate  than  the  Niagara 
Falls  power  companies  sell  their  hydro-electric  power  in  the 
city  of  Buffalo. 

The  company  employs  on  an  average  2500  men,  exclusive 
of  the  large  construction  force  employed  by  contractors  on 
new  work.  There  are  over  5000  electric  signs  in  the  city.  The 
company  has  done  more,  said  the  speaker,  to  purify  the  atmos¬ 
phere  of  Chicago  by  putting  out  of  business  and  preventing  the 
erection  of  over  4000  smoke-producing  chimneys  than  all  the 
smoke-nuisance  fines  imposed  by  the  municipal  courts.  “It  is 
a  part  of  our  business,”  said  Mr.  Gilchrist,  in  conclusion,  “to 
convince  the  man  who  generates  his  own  power  by  means  of  a 
small  steam  plant,  or  who  contemplates  doing  so,  that  we  can 
-sell  energy  to  him  cheaper  than  he  can  manufacture  it.  We 
,  have  been  so  successful  along  this  line  that  there  are  now  less 
than  1500  isolated  plants  in  the  city  of  Chicago,  whereas  we 
have  10,000  power  customers  on  our  system.” 
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High-Voltage  Metallic  Filament  Lamps. 

The  English  electrical  journals  report  the  appearance  on  the 
British  market  of  several  new  metallic-filament  lamps  of 
100-130  volts  and  16  hefners,  and  230-260  volts  and  32  hefners. 
The  former  take  17  watts  and  give  14.4  British  candles,  a  con¬ 
sumption  of  1.18  watts  per  candle.  The  latter  take  40  watts 
and  give  28.8  candles,  a  consumption  of  1.39  watts  per  candle. 

Recent  tests  at  the  National  Physical  Laboratory  on  older 
types  of  222-volt,  so-cp  metallic-filament  lamps  showed  an 
average  consumption  of  1.4  watts  per  candle.  Of  nine  lamps 
tested  five  were  burning  at  the  end  of  2000  hours,  the  life  of  the 
others  having  been  600,  800,  1350  and  1760  hours,  respectively. 
The  candle-power  of  the  lamps  increased  up  to  400  hours,  and 
then  gradually  declined  until  at  2000  hours  it  was  87  per  cent 
of  the  initial  value.  During  the  first  950  hours  the  consumption 
fell  as  low  as  1.33  watts  per  candle,  and  at  the  end  of  2000 
hours  was  1.6  watts  per  candle,  the  average  being  1.4  watts. 


Telegraph  Companies  Oppose  Massachusetts 
Telegram-Filing  Act. 

The  committee  on  mercantile  affairs  of  the  Massachusetts 
Legislature  gave  a  special  hearing  on  June  18  on  an  amendment 
to  the  recently  passed  telegram-filing  act.  This  act,  as  previously 
noted  in  these  columns,  provided  that  the  times  of  filing  and  re¬ 
ceiving  should  be  placed  upon  all  telegraph  messages  sent  within 
the  State  to  points  within  the  State,  and  it  became  a  law  with¬ 
out  the  signature  of  the  Governor.  Immediately  after  the  law 
went  into  effect  the  companies  instituted  a  charge  for  the  words 
added,  and  the  average  number  of  words  required  to  transmit 
the  filing  time  was  four  or  five.  The  proposed  amendment  to 
the  law  was  that  no  charge  should  be  imposed  upon  the  cus¬ 
tomer  of  the  company  for  the  filing  of  the  times. 

For  the  Western  Union  Telegraph  Company,  Counsel  Arthur 
Lord  stated  that  the  law  necessitated  the  transmission  of  more 
than  50  per  cent  additional  words,  which  would  be  without  com¬ 
pensation  if  the  amendment  passed.  Problems  of  this  character, 
he  believed,  should  be  brought  before  the  tribunal  which  has 
been  created  by  the  Legislature  for  adjudicating  precisely  these 
questions,  namely,  the  Massachusetts  Highway  Commission. 
There  are  over  230  telegraph  offices  in  Massachusetts  where  the 
gross  monthly  revenue  does  not  exceed  $10;  65  offices  where  it 
runs  from  $3  to  $5  per  month,  and  98  offices  where  it  is  not  over 
$2  per  month.  The  business  is  by  no  means  the  sinecure  that 
many  persons  suppose.  By  the  law  the  Legislature  either  im¬ 
poses  an  intolerable  hardship  upon  the  company  or  else  places 
an  unnecessary  burden  on  the  consumer.  In  other  places  where 
the  filing  time  has  been  included  the  extra  words  have  been  paid 
•for.  There  is  no  practical  code  system  for  different  times  of 
day  known  to  operators  in  Massachusetts.  The  law  imposes  a 
penalty  of  $100  for  an  error  in  or  the  omission  of  a  single  let¬ 
ter  or  figure,  and  the  only  safe  course  for  the  company  is,  there¬ 
fore,  to  transmit  the  filing  time  in  full.  Many  operators  in 
Massachusetts  are  employed  by  the  railroads,  and  it  is  hard  to 
run  chances  of  the  errors  of  other  than  regular  employees  of  the 
telegraph  company.  The  Western  Union,  said  Mr.  Lord, 
ought  not  to  be  held  responsible  for  mistakes  committed  in 
railroad  telegraph  offices.  The  company  does  its  best,  but  the 
traffic  fixes  the  limitations  of  possible  service.  Such  legisla¬ 
tion  is  unnecessary  and  ought  to  be  considered  instead  by  the 
Highway  Commission.  So  far  as  he  knew,  no  customer  has 
ever  made  the  request  that  the  filing  time  be  put  upon  the 
message,  and  nothing  has  been  intro<luced  to  show  that  any¬ 
one  would  suffer  hardship  or  be  injured  if  the  filing  time 
should  not  be  included.  Unless  an  additional  burden  like  this 
is  paid  for,  it  may  le  confiscatory  in  its  nature.  If  such  a  law 
should  be  passed  all  over  the  United  States  it  would  cost  the 
companies  millions  of  dollars  a  year.  About  60  per  cent  of 
the  Western  Union  messages  are  stock-exchange  telegrams,  or 
else  messages  closely  associated  with  financial  dealings ;  20 
per  cent  of  the  dispatches  are  for  newspapers;  15  per  cent  are 


railroad  messages,  and  5  per  cent  are  for  all  other  kinds  of 
business  and  social  purposes.  Less  than  3  per  cent  of  the 
telegrams  are  private  or  social  in  nature. 

Counsel  Wardner,  for  the  Postal  Telegraph-Cable  Com¬ 
pany,  stated  that  his  organization  is  willing  to  send  the  filing 
time  free  of  charge  for  any  customer  who  asks  for  it  in  writ¬ 
ing.  The  Legislature  has  an  undoubted  right  to  take  up  these 
questions,  but  they  are  complex,  and  its  actions,  like  those  of 
all  other  law-making  bodies,  are  subject  to  the  test  of  con¬ 
stitutionality.  The  companies  are  clearly  entitled  to  a  rea¬ 
sonable  return  upon  their  investments. 


Electrical  Engineering  at  the  Massachusetts 
Institute  of  Technology. 

As  indicating  the  trend  of  electrical  engineering  study  at  the 
present  time,  it  is  notable  that  40  per  cent  of  the  students  just 
graduated  from  the  electrical  engineering  course  at  the  Massa¬ 
chusetts  Institute  of  Technology  already  bore  degrees  of 
bachelor  of  arts  or  bachelor  of  science,  conferred,  as  a  rule,  in 
classical  or  literary  courses.  The  colleges  conferring  these  de¬ 
grees  are  spread  over  the  land  from  Nova  Scotia  to  the  State 
of  Texas  and  the  State  of  Washington,  and  include  some  of 
the  most  important  universities  of  the  East  and  the  West, 
besides  a  number  of  the  lesser  colleges.  These  men  are  going 
into  a  wide  variety  of  activities,  from  the  manufacture  of  elec¬ 
trical  instruments  and  of  incandescent  lamps  to  electric  trans¬ 
mission  of  power  and  heavy  electric  traction. 

Mr.  H.  S.  Osborne  and  Mr.  W.  S.  Rodman,  who  are  candi¬ 
dates  for  the  degree  of  doctor  of  engineering  in  the  electrical 
engineering  department,  have  recently  been  appointed  fellows 
by  the  faculty  of  the  institute.  Mr.  R.  L.  Jones  has  been  ap¬ 
pointed  graduate  scholar  in  electrical  engineering. 

The  course  of  electrical  engineering  research  and  the  ad¬ 
vanced  instruction  of  gradute  students  in  electrical  engineering 
has  been  advanced  by  the  appointment  of  Dr.  Harold  Pender — 
who  is  the  subject  of  a  personal  notice  in  another  column — to 
the  chair  of  theoretical  and  applied  electricity.  Dr.  Pender’s 
teaching  at  the  institute  will  consist  of  a  course  for  third-year 
undergraduate  students*  and  courses  for  graduate  students  in 
the  more  advanced  theories  of  electric  current  flow  and  the 
electric  transmission  of  power,  in  addition  to  the  direction  of 
experimental  research  by  advanced  students. 

The  advanced  lectures  on  the  organization  and  administra¬ 
tion  of  public-service  companies,  on  the  design  of  power  sta¬ 
tions  and  systems,  and  on  electrical  measurements  heretofore 
carried  on  by  Professor  Jackson,  Professor  Shaad  and  Profes¬ 
sor  Laws  will  be  continued  by  the  same  professors.  This  or¬ 
ganization  makes  a  remarkably  favorable  one  for  graduate 
students  of  adequate  preparation  who  propose  to  spend  one, 
two  or  three  years  in  advanced  study  of  the  greater  problems 
of  electrical  engineering. 


The  Telephone  in  Emergency  Construction 
Work. 


The  use  of  the  telephone  in  emergencies  justifies  the  cost 
many  times  over.  It  is  difficult  to  place  a  money  value  upon 
such  service,  for  it  makes  possible  activities  which  would  other¬ 
wise  extend  over  protracted  periods,  if,  indeed,  they  could  be 
accomplished  at  all.  One  of  the  latest  examples  of  the  supreme 
importance  of  the  telephone  in  a  time  of  crisis  is  afforded  by 
the  recent  fire  at  the  Norumbega  Park  Theater,  at  Auburndale- 
on-the-Charles,  Massachusetts.  The  fire  broke  out  at  2 
o’clock  in  the  morning,  and  General  Manager  Brush  of  the 
Boston  Suburban  Electric  properties  was  on  the  scene  within 
20  minutes.  A  hasty  inspection  of  the  situation  showed 
that  nothing  could  be  done  to  save  the  theater,  and  it  was  at 
once  decided  to  rebuild  it,  in  order  to  save  a  revenue  of  up¬ 
ward  of  a  thousand  dollars  a  day  for  the  remainder  of  the 
season.  Headquarters  were  immediately  established  at  a  special 
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telephone  set  located  on  the  scene  of  the  fire,  and  insurance  ad¬ 
juster,  architect,  engineers,  contractors,  structural  steel  men, 
and  over  a  hundred  men  from  the  railway  company’s  own 
organization  summoned  to  the  spot.  Two  hours  after  the  fire 
started  the  designing  engineer  was  on  the  ground  planning  for 
the  erection  of  a  new  structure,  and  in  another  hour  carpenters 
and  contractors  were  present  to  figure  upon  the  cost  of  re¬ 
building.  At  5  in  the  morning  the  ruins  were  cool  enough 
to  permit  beginning  the  work  of  removing  the  debris,  and  at  10 
o’clock  the  first  lumber  arrived  for  the  new  structure.  New 
plans  were  drawn,  with  specifications,  and  the  contract  was 
awarded  for  the  new  theater  within  48  hours  of  the  time 
when  the  fire  occurred.  Construction  started  on  the  next  day, 
and  in  just  seven  days  the  theater,  seating  3000  persons, 
was  completed. 

The  telephone  was  literally  indispensable  in  this  work,  since 
the  park,  which  is  in  a  beautiful  residential  district,  is  located 
10  miles  west  of  Boston.  The  control  of  the  entire  situation 
was  maintained  by  this  means,  and  the  ordering  of  materials 
and  labor  accomplished  in  the  shortest  possible  time.  During 
the  entire  period  from  his  arrival  on  the  ground  to  the  com¬ 
pletion  of  the  theater,  the  general  manager  was  practically 
always  at  the  end  of  this  telephone  line.  Without  the  tele¬ 
phone  the  work  could  not  have  been  done ;  the  company  would 
have  suffered  an  extraordinary  loss  of  revenue,  and  only  after 
weeks,  if  not  months  of  slow  and  trying  delay,  would  it  have 
been  possible  to  open  the  new  structure  to  the  use  of  the 
public.  Electrical  connection  with  the  outside  world  enabled 
orders  to  be  placed  and  deliveries  hastened  without  the  usual 
tedious  course  of  waiting  for  the  mails  to  go  their  appointed 
round,  and  permitted  the  chief  executive  of  the  organization 
to  keep  in  touch  with  the  regular  work  of  the  system  so  far  as 
necessary,  while  the  emergency  construction  was  going  for¬ 
ward.  Such  a  situation  could  not  possibly  have  been  handled 
by  correspondence,  and  even  the  automobile  would  not  have 
annihilated  distance  quickly  enough  to  permit  the  creation  of  a 
theater  of  this  size  within  a  single  week.  Even  the  advertise¬ 
ments  of  the  work,  drawing  large  crowds  of  people  to  the  spot, 
were  placed  by  telephone,  and  the  results  showed  the  wisdom 
of  the  choice.  Although  the  regular  telephone  station  of  the 
park  was  located  within  800  ft.  of  the  fire,  another  station 
was  established  directly  at  the  theater  to  save  time.  Thus, 
the  telephone  was  perhaps  the  most  important  auxiliary,  next  to 
the  food  provided  the  workmen,  that  made  it  possible  for  such 
a  triumph  of  executive  ability  to  be  realized. 


New  York  Public  Service  Commission  News. 


definite  proposition  has  been  made  to  the  Public  Service 
Commission  by  the  Bradley-Gafney-Steers  Company  to  build 
an  elaborate  system  of  subways  in  New  York.  This  work  is 
to  be  done  under  the  new  law  which  provides  for  the  con¬ 
struction  of  subways  by  private  capital.  The  company  proposes 
to  build  the  Broadway-Lexington  Avenue  route,  as  mapped  out 
by  the  commission,  running  from  the  Battery  to  the  Harlem 
River,  thence  dividing  and  running  in  two  branches  to  Van  Cort¬ 
land  and  Pelham  Bay  parks,  also  to  operate  the  bridge  loop  which 
the  city  has  almost  completed,  to  build  the  Broadway-Lafayette 
.\venue  route  in  Brooklyn  and  the  Fourth  Avenue,  Brooklyn, 
route  as  far  as  Fortieth  Street  in  Bay  Ridge.  Altogether,  this 
is  the  most  comprehensive  subway  plan  that  has  yet  been  form¬ 
ulated,  and  entails  the  expenditure  of  about  $101,000,000.  Of 
this  amount  the  city  will  be  called  on  to  spend  only  about  $26,- 
000,000,  which  would  be  for  the  completion  of  the  work  already 
begun.  The  company  is  ready  to  take  the  work  under  the 
indeterminate  franchise  arrangement  proposed  by  the  commis¬ 
sion.  It  is  generally  understood  that  the  commission  will 
approve  the  application  and  that  the  franchise  will  be  passed 
on  to  the  Board  of  Estimate  and  Apportionment  before  it 
adjourns  for  the  summer.  The  company  bidding  for  this  work 
promises  to  have  the  construction  completed  within  three  years. 

The  Public  Service  Commission,  after  a  rehearing,  has  re¬ 


fused  to  approve  the  franchise  asked  by  the  South  Shore  1  rac- 
tion  Company  for  a  line  over  the  Queensboro  Bridge.  This 
franchise  has  already  been  allowed  by  the  Board  of  Estimate, 
and  the  company  now  proposes  to  carry  the  matter  to  the  courts 
to  test  the  legality  of  the  commission’s  refusal. 

The  Public  Service  Commission  has  approved  the  franchise 
of  the  New  York  &  North  Shore  Traction  Company  for  an 
extension  of  its  line  from  the  New  York  city  line  at  Little 
Neck  through  Flushing  to  Chestnut  Street  in  Whitestone.  This 
permit  has  already  been  granted  by  the  Board  of  Estimate. 


Some  Recent  Costs  of  Electric  Power 
Production. 

In  the  following  paragraphs  are  given  some  notes  recently 
taken  of  the  cost  of  generating  electricity,  excluding  fixed 
charges,  in  three  plants  located  in  New  York  State,  as  de¬ 
duced  from  the  returns  filed  with  the  Public  Service  Commis¬ 
sion  of  the  Second  District.  At  present  it  is  difficult  to  analyze 
the  cost  of  production  in  many  of  the  plants  of  this  State 
from  the  returns  filed,  for  the  reason  that  many  of  the  com¬ 
panies  are  fortunate  enough  to  use  hydro-electric  power  in  ad¬ 
dition  to  the  steam-plant  service  which  they  furnish.  The 
number  of  stations  of  even  moderate  capacity  which  operate 
steam  plants  exclusively  is  greatly  limited.  The  absence  of  fig¬ 
ures  extending  over  several  years  of  operation  also  precludes 
technical  comparisons  of  the  conditions  and  results  obtained 
by  individual  companies  throughout  a  considerable  period. 
Nevertheless,  data  from  jingle  plants  covering  short  periods  are 
suggestive  as  to  the  cost  of  manufacturing  electricity  under 
definite  conditions  of  equipment  and  fuel  supply. 

The  first  plant  considered  is  the  Utica  station  of  the  Hudson 
River  Electric  Power  Company.  This  plant  has  a  rated  capac¬ 
ity  of  6000  kw.  It  has  eight  Heine  boilers  of  488  hp  each,  and 
four  Cahall  boilers  of  509  hp  each,  operated  at  i7S-lb.  pressure, 
the  total  boiler  rating  being  5940  hp.  The  electric  generating 
equipment  consists  of  two  looo-kw  and  two  2000-kw  Curtis- 
General  Electric  turbo-alternators  wound  for  2300  volts  and 
transmitting  power  to  substations  at  Amsterdam,  Oriskany, 
Frankfort  and  Little  Falls  through  step-up  transformers  lo¬ 
cated  in  the  station  at  Utica.  A  large  percentage  of  the  output 
of  the  Utica  station  is  devoted  to  electric  railway  service.  In 
the  calendar  year  1908  the  station  at  Utica  generated  19,751,300 
kw-hours  and  sold  a  total  of  15,750,930  kw-hours.  Of  this, 
15,502,095  kw-hours  were  delivered  for  electric  railway  service, 
including  the  operation  of  the  electrified  section  of  the  West 
Shore  Railroad  between  Utica  and  Syracuse. 

*The  operation  of  the  Utica  plant  required  the  services  of  7 
engineers,  2  pumpmen,  5  switchboard  men,  25  boiler-room 
men,  3  mechanics  and  carpenters,  25  coal-passers  and  miscel¬ 
laneous  employees,  with  one  clerk  and  superintendence  by  three 
officials  having  general  oversight  of  the  company’s  electric 
power-plant  equipment.  Only  a  small  part  of  the  time  of  the 
superintendents  was  assignable  to  the  Utica  station.  The  fol¬ 
lowing  table  gives  the  cost  of  manufacture  per  kw-hour  de¬ 
livered  at  the  station  bus,  the  average  cost  per  ton  of  fuel  being 
$2.14.  During  the  year  the  company  burned  at  Utica  29,045 
tons  of  anthracite  and  5361  tons  of  bituminous  coal. 
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Station  tuperintendence  . 

Other  steam  labor,  .22-  ct.  per  kw-hour,  or . 

Fuel,  .374  ct.  per  kw-hour,  or . 

Oil,  waste  and  sundries . 

Water  _ . 

Repairs,  building  . 

.  $483-14 

.  73,649.82 

.  797-65 

.  361-65 

.  464-05 

Repairs,  electrical  equipment . 

.  4i677-99 

Purchased  power,  28,489  kw-hours . 

.  237-74 

Total,  .66  ct.  per  kw-hour,  or . $130,837.96 

The  average  output  of  this  station  per  day  was  54,097  kw- 
hours,  the  maximum  load  on  the  plant  during  the  year  being 
6000  kw ;  defining  the  load  factor  as  the  quotient  of  the  aver¬ 
age  kw-hours  per  day  divided  by  the  maximum  possible  output 
at  normal  station  capacity  for  the  same  period  the  result  is  37.5 
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per  cent  for  the  year.  The  company  reports  the  cost  of  the 
station  building  to  be  $337,273.43;  the  cost  of  the  steam  equip¬ 
ment,  $268,126.74,  and  the  cost  of  the  electrical  equipment, 
$187440.10.  The  excellent  cost  of  production  at  the  station  is 
clearly  made  possible  by  the  good  load  factor  of  the  plant  and 
the  low  cost  of  fuel  per  ton. 

The  second  plant  is  that  of  the  Jamestown  Lighting  &  Power 
Company,  at  Jamestown,  N.  Y.  The  rating  of  the  station  at 
normal  output  is  908  kw,  and  the  figures  cover  the  year  1908 

The  steam-generating  equipment  consists  of  one  150-hp,  one 
125-hp  and  two  150-hp  boilers  of  the  horizontal  return-tubular 
type,  the  average  steam  pressure  being  about  125  lb.  The  total 
boiler  rating  is  575  hp.  There  are  five  engines  and  12  gener¬ 
ators  in  the  station.  The  engine  equipment  consists  of  one  12- 
in.  X  2i-in.  Buckeye  compound  condensing  outfit,  rated  at  250 
hp;  one  Armington  &  Sims  loo-hp  engine;  one  I5j4-in.  x 
26j4-in.  300- hp  Buckeye,  and  two  ii-in.  x  20-in.  Dick  &  Church 
175-hp  engines.  The  total  generator  capacity  is  908  kw.  Dur¬ 
ing  the  year  the  plant  generated  878,140  kw-hours,  or  an  aver¬ 
age  of  2406  kw-hours  per  day.  The  maximum  load  was  487 
kw.  The  labor  requirements  of  the  plant  were  four  engineers 
one  oiler,  two  firemen  and  one  machinist.  Bituminous  coal 
was  burned,  costing  the  company  an  average  of  $2.74  per  ton. 
the  total  quantity  consumed  being  3750  tons  during  the  year. 
The  coal  consumption  per  kw-hour  was  8.54  lb.  The  operating 
cost  of  the  station  for  the  year  was  as  follows ; 
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Station  labor,  .515  ct.  per  kw-hour,  or .  $4>S33-ao 

Fuel,  1. 16  cts.  per  kw-hour,  or .  10,283.42 

Oil,  waste  and  sundries .  838.78 

Water  .  46.45 

Repairs,  building  . -. .  187.35 

Repairs,  motive  power .  1,487.93 

Repairs,  electrical  apparatus .  264.45 

Total,  2  cts.  per  kw-hour,  or . $17,641.58 

Defining  the  station  load  factor  as  in  the  case  of  the  Utica 
plant,  the  Jamestown  station  had  a  ratio  of  ii  per  cent  be¬ 
tween  the  average  daily  output  and  the  total  energy  which 
might  have  been  generated  in  24  hours  had  it  been  possible  to 
operate  the  plant  at  full  load  for  that  period.  The  conditions 
afford  considerable  contrast  between  those  prevailing  at  Utica. 
In  the  Jamestown  case  the  company  is  handicapped  by  a  some¬ 
what  higher  cost  of  coal,  but  the  two  chief  points  against  a  high 
station  efficiency  are  the  smallness  of  the  demand  upon  the 
plant  for  service  in  relation  to  its  capacity  and  the  operation 
of  apparatus  which  to  a  considerable  extent  represents  a  type 
which  would  not  be  installed  if  a  new  station  were  built.  It 
appears  that  the  power  load  of  the  company  is  small,  and  this, 
with  the  use  of  belted  apparatus  to  some  degree,  makes  it  diffi¬ 
cult  to  generate  current  at  specially  low  figures.  The  relative 
importance  of  the  fuel  consumption  and  cost  per  unit  of  out¬ 
put  is  indicated.  With  an  increased  load  upon  the  plant,  it  is 
probable  that  a  noteworthy  improvement  in  economy  would 
result,  even  with  no  change  in  the  equipment. 

The  third  station  considered  is  that  of  the  Binghamton  Light, 
Heat  &  Power  Company.  This  station  has  a  normal  capacity 
of  2000  kw,  and  in  the  fire-room  are  three  Stirling  water-tube 
boilers  rated  at  375  hp  each  and  built  for  operation  at  200-lb. 
steam  pressure.  The  record  covers  the  last  half  of  1907.  In 
the  engine-room  are  one  700-hp  Corliss  engine,  direct-connected 
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Sution  labor  and  superintendence,  .252  ct.  per  kw-hour,  or . $4,208.75 

Fuel,  .54  ct.  per  kw-bour,  or .  9,186.92 

Oil  and  waste,  sundries .  807.99 

Building  repairs  .  1.99 

Repairs,  motive  power .  222.04 

Repairs,  electrical  eauipment .  92-27 

Repairs,  station  sunary  equipment .  97.86 


Total,  .87  ct.  per  kw-hour,  or . $14,707.82 


type ;  erne  soo-kw  Curtis  turbine ;  one  500-hp  Erie-Ball  belted 
engine,  and  one  500-kw  .\llis-Chalmers  turbine.  The  electric 
generating  units  consist  of  two  500-kw  General  Electric  three- 
phase  alternators,  two  General  Electric  belted  alternators  rated 
at  200  kw  each,  a  500-kw  Allis-Chalmers  alternator,  and  a 
iSO-kw  Westinghouse  motor-driven,  soo-volt  generator.  The 
station  was  operated  by  a  force  of  four  engineers;  two  switch- 
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board  men  and  five  boiler-room  attendants.  The  company 
burned  3752  tons  of  coal  during  the  half  year,  costing  on  the 
average  $2.44  per  ton.  The  output  during  the  period  under 
consideration  was  1,700,268  kw-hours,  and  the  maximum  output 
in  any  one  day  was  17,610  kw-hours.  The  load  factor  was  19.4 
per  cent,  which,  with  the  modern  equipment  and  load  coal 
cost,  secured  excellent  station  economy.  The  operating  ex¬ 
penses  for  the  half  year  are  as  given  in  the  table. 

Railroad  Company  Compelled  to  Maintain 
Telephone  Service. 

The  citizens  of  Skedee,  Okla.,  filed  a  complaint  against  the 
Atchison,  Topeka  &  Santa  Fe  Railway  Company  to  compel  the 
railroad  to  become  a  subscriber  of  the  local  telephone  exchange 
and  to  install  an  instrument  in  its  depot  at  Skedee.  The  complaint 
alleged  that  many  persons  receiving  consignments  of  freight  from 
time  to  time  resided  at  a  distance  from  the  railroad  depot  and 
were  compelled,  under  existing  conditions,  to  depend  upon  the 
mails  for  notification  of  freight  on  hand  for  them,  a  system 
which  often  resulted  in  delay  and  even  in  the  payment  of 
demurrage.  The  real  objection  of  the  railroad  company  to  be¬ 
coming  a  telephone  subscriber  does  not  appear  in  the  case,  but 
in  their  answer  the  attorneys  for  the  company  set  forth  as  the 
only  reason  for  not  having  a  telephone  the  fact  that  it  would 
cost  the  company  $2  a  month,  notwithstanding  that  the  cost  of 
notifying  receivers  of  freight  by  mail  would  exceed  $2  a  month 
It  was  held  that  under  the  constitution  of  Oklahoma,  authoriz¬ 
ing  the  Corporation  Commission  to  require  railroad  companies 
to  establish  and  maintain  all  such  public  service  facilities  and 
conveniences  as  might  be  reasonable  and  just,  the  commission 
was  warranted  in  requiring  the  company  to  install  telephone 
service.  As  to  the  telephone  the  court,  quoting  from  People’s 
Telephone  Company  vs.  Eastern  Railway  Company  of  Minne¬ 
sota  (decided  by  the  Railroad  Commission  of  Wisconsin,  Oct. 
12,  1908)  said:  “The  telephone  is  at  present  an  indispensable 
aid  in  the  conduct  of  almost  every  business  and  calling  of  any 
importance.  No  railroad  company  could  manage  its  business 
at  any  center  of  population  economically  or  satisfactorily  with¬ 
out  telephonic  connections  between  its  stations,  warehouses  and 
grounds  and  the  mercantile,  manufacturing  and  other  places  of 
business  in  the  community.  The  duty  of  furnishing  the  pub¬ 
lic  with  adequate  telephonic  service  for  the  purpose  of  trans¬ 
acting  business  with  the  railroad  has  been  self-imposed  in  many 
instances  by  reason  of  usage  and  necessity.  It  has,  therefore 
become  a  necessary  facility  in  such  cases  for -the  proper  dis¬ 
charge  of  transportation  business  of  the  railway  company, 
within  the  rule  of  the  common  law  as  well  as  in  contemplation 
of  the  express  legislative  enactments.  While  a  carrier  may 
select  the  agencies  by  which  to  serve  the  public,  it  may  not 
select  an  agency  exclusively  which  for  any  reason  is  incapable 
of  fully  discharging  the  duty  of  the  carrier  to  the  public.  The 
right  of  selection  of  facilities  is  limited  by  the  condition  that 
those  selected  are  adequate  and  efficient  for  the  purposes  re¬ 
quired.” 


Fleming  on  Wireless  Telegraphy. 

In  an  address  delivered  before  the  Royal  Institution,  London, 
June  5,  Prof.  J.  A.  Fleming  gave  a  popular  exposition  of  the 
latest  advances  in  wireless  telegraphy.  In  opening  he  outlined 
the  functions  of  the  antennae  in  radiating  and  absorbing  the 
electric  waves  employed  in  radiotelegraphy.  It  had  long  been 
known  that  radiotelegraphy  was  conducted  with  greater  facility 
over  sea  than  over  land,  and  the  first  part  of  the  lecture  was  an 
exposition  of  recent  investigations  into  the  causes  of  the  differ¬ 
ence.  It  was  shown  by  a  simple  experiment  with  iron,  copper, 
and  galvanized  iron  spirals,  that  a  zinc-covered  or  galvanized 
iron  wire  conducted  high-frequency  oscillations  almost  as  well 
as  a  copper  wire,  but  that  if  the  zinc  skin  was  burned  off  the 
wire  then  acted  as  an  ordinary  iron  wire. 

This  proved  that  the  high-frequency  currents  were~confined 
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to  a  surface  skin.  The  penetration  into  the  metal  was  greater 
the  worse  the  conductivity.  The  same  was  true  of  electric 
waves  passing  over  the  earth.  They  penetrated  into  it  and 
dissipated  their  energy.  In  the  case  of  sea  water,  the  penetra¬ 
tion  of  waves  1000  ft.  long  was  about  4  ft.  or  5  ft,  but  if  propa¬ 
gated  over  very  dry  soil,  the  penetration  and,  therefore,  loss  of 
energy  was  much  greater.  Curves  were  exhibited  derived  from 
a  recent  research  by  Dr.  Zenneck,  of  Brunswick,  showing  the 
relative  effect  of  sea  water,  fresh  water,  damp  soil,  and  dry  soil, 
on  the  depth  of  penetration. 

It  was  shown  that  for  a  certain  soil  conductivity  represented 
by  very  dry  sand,  the  abstraction  of  energy  from  a  wave  of 
1000  ft.  in  length  was  a  maximum.  The  superior  facility  of 
transmission  over  sea  water  was  as  much  due  to  its  high  dielec¬ 
tric  constant  as  to  its  good  conductivity.  Some  questions  were 
next  discussed  connected  with  new  modes  of  setting  up  oscilla¬ 
tions  in  the  antennae.  A  new  form  of  oscillograph  vacuum  tube 
was  exhibited,  the  invention  of  Dr.  Gehrcke,  by  means  of 
which  it  was  possible  to  examine  and  analyze  optically  the 
oscillations  existing  in  a  wireless  telegraph  circuit. 

Photographs  of  oscillations  taken  by  this  means  by  Dr. 
Diesselhorst  at  the  Berlin  Reichsanstalt  were  shown.  It  was 
proved  that  when  the  oscillations  in  the  antennae  or  radiating 
wires  were  produced  by  the  inductive  action  of  other  oscillations 
in  a  coupled  condenser  circuit,  the  result  was  to  radiate  from  the 
antennae  waves  of  two-wave  lengths.  In  general  only  one  of 
these  was  utilized,  but  the  lecturer  described  means  by  which 
both  waves  could  be  absorbed  and  made  effective.  The  method 
due  to  Wien  of  quenching  the  primary  spark  so  as  to  prevent 
this  reaction  of  one  circuit  on  the  other  was  then  described, 
and  new  methods  of  exciting  the  oscillations  in  the  antennae 
due  to  recent  German  discoveries  were  explained  and  illustrated. 

The  property  of  certain  types  of  antennae  of  radiating  waves 
more  strongly  in  some  directions  than  others,  was  then  dis¬ 
cussed.  The  interesting  inventions  of  MM.  Bellini  and  Tosi 
for  locating  the  direction  of  the  sending  station  were  described. 
In  the  next  place  new  oscillation  detectors  or  devices  for  de¬ 
tecting  electric  waves  were  described.  Mr.  Walter’s  tantalum 
detector,  consisting  of  a  fragment  of  tantalum  wire  out  of  an 
incandescent  lamp  dipping  into  mercury,  was  mentioned.  The 
new  crystal  detectors,  such  as  Dunwoody’s  carborundum  de¬ 
tector  and  Pierce’s  anastase  and  molybdenite  detectors,  were 
exhibited  and  worked. 

The  curious  and  marked  property  of  carborundum  and 
molybdenite  of  conducting  electricity  better  in  one  direction 
than  another  was  discussed  and  its  application  to  the  construc¬ 
tion  of  wireless  telegraphic  receivers  explained.  Dr.  Fleming 
then  exhibited  experiments  with  a  new  detector  of  his  own, 
consisting  of  an  incandescent  lamp  with  a  metallic  filament  of 
tungsten  having  a  copper  cylinder  around,  but  not  touching  it. 
When  the  filament  was  in  action  the  space  between  the  filament 
and  the  copper  possessed  a  unilateral  conductivity,  and  like  the 
crystal  detector  this  glow  lamp  detector  could  be  used  to  receive 
radiotelegraphic  signals.  It  was  a  detector  of  great  sensibility. 

Finally  a  reference  was  made  to  the  problem  of  wireless  tele¬ 
phony.  It  was  shown  that  by  means  of  the  recently  invented 
oscillation  detectors,  articular  speech  and  not  merely  signals 
could  be  transmitted,  provided  that  the  radiating  antennae  were 
made  to  radiate  persistent  or  undamped  waves.  Some  of  the 
newer  methods  of  producing  these  oscillations  were  considered, 
including  the  high-tension  aluminium  arc  of  Ernst  Ruhmer. 


CURRENT  NEWS  AND  NOTES. 

NEW  N.  E.  L.  A.  COMPANY  SECTIONS.— Company  sec¬ 
tions  of  the  National  Electric  Light  Association  have  been  or¬ 
ganized  at  Baltimore,  Md.,  San  Antonio,  Tex.,  and  Salt  Lake 
City,  Utah. 

MICHIGAN  ELECTRIC  ASSOCIATION  CONVEN¬ 
TION.— Tht  ^  1909  convention  of  the  Michigan  Electric  Asso¬ 


ciation  will  be  held  at  Detroit,  Aug.  17,  18,  19.  Mr.  A.  C. 
Marshall,  of  Port  Huron,  is  secretary. 


SHOW-WINDOW  ILLUMINATI  ON. —Some  photometric 
measurements  of  show-window  illumination  recently  made  in 
Denver  gave  a  mean  illumination  of  10  ft.-candles  at  the  win¬ 
dow  as  viewed  from  the  outside,  and  a  maximum  of  17.7 
ft.-candles. 


ARMY  WIRELESS  TELEPHONE.— NezoxAmz  to  advices 
from  Washington,  the  War  Department,  through  the  Signal 
Corps,  is  putting  up  a  mast  on  the  Mills  Building  annex  there 
and  another  at  Fort  Myer,  five  miles  away,  for  the  purpose  of 
trying  out  wireless  telephony  as  a  preliminary  step  to  tests  at 
longer  range. 


PATRICK  CALHOUN  JURY  DISAGREES.— The  jury  in 
the  trial  of  Patrick  Calhoi®i,  president  of  the  United  Rail¬ 
ways  Company,  on  a  charge  of  bribing  San  Francisco  super¬ 
visors,  failed  to  reach  an  agreement  and  was  discharged.  The 
trial  has  been  going  on  since  January.  It  is  said  that  10  of  the 
jury  stood  for  acquittal  and  two  for  conviction. 


MASSACHUSETTS  ASSOCIATION  OF  MUNICIPAL 
ELECTRICAL  INSPECTORS. — At  the  recent  annual  meeting 
of  the  Massachusetts  Association  of  Municipal  Electrical  In¬ 
spectors  Mr.  Walter  B.  Randlett,  of  Newton,  was  elected  presi¬ 
dent,  and  Mr.  William  Lincoln  Smith,  of  Concord,  secretary- 
treasurer.  Messrs.  James  E.  Cole,  of  Boston,  and  Eugene  N. 
Davis,  of  Brookline,  refused  re-election  to  these  respective 
positions,  which  they  had  occupied  since  the  organization  of 
the  association. 


A.  I.  E.  E.  FRONTENAC  CONVENTION.— On  and  after 
June  30  there  will  be  a  through  passenger  service  to  Frontenac, 
Thousand  Isles,  where  the  A.  I.  Ei.  E.  convention  will  be  held 
the  latter  part  of  June.  A  sleeper  will  leave  New  York  (New 
York  Central)  at  7:15  p.  m.  daily,  arriving  at  Clayton  at  6:28 
a.  m.  and  connecting  with  a  steamer  leaving  there  at  7:10  a.m., 
arriving  in  Frontenac  at  7:20  a.  m.  There  will  also  be  a  parlor- 
car  service  on  a  train  leaving  New  York  at  7:45  a.  m.  daily 
except  Sunday,  arriving  at  Clayton  at  5  :io  p.  m.,  and  connect¬ 
ing  there  with  a  steamer  arriving  at  Frontenac  at  5:20  p.  m. 


CHICAGO  SECTION  ILLUMINATING  ENGINEERING 
SOCIETY. — The  last  meeting  of  the  Chicago  section  of  the 
Illuminating  Engineering  Society  for  this  season  was  held  at 
noon  on  June  17  in  the  Great  Northern  Hotel.  There  was  a  good 
attendance,  and  the  meeting  was  prolonged  for  three  hours.  On 
the  report  "of  a  nominating  committee,  the  following  officers 
were  elected  for  the  ensuing  year;  Chairman,  Mr.  Albert 
Scheible;  secretary,  Mr.  T.  R.  Beebe;  managers,  Messrs.  J.  R. 
Cravath  and  E.  W.  Lloyd.  The  speaker  of  the  occasion  was 
Mr.  Albert  Frank  Horton,  of  the  Electric  Shop  of  the  Com¬ 
monwealth  Edison  Company,  who  delivered  an  illustrated  lec¬ 
ture  on  artistic  interior  lighting,  particularly  relating  to  fixtures. 
Mr.  Horton  displayed  a  number  of  lantern-slide  pictures  con¬ 
trasting  the  effect  of  good  lighting  and  bad  lighting. 


MANUFACTURE  OF  CALCIUM  CARBIDE.— M  the 
International  Congress  of  Applied  Chemistry,  held  in  London 
recently,  Mr.  Samuel  R.  Tucker  presented  a  paper  dealing  with 
“The  Relative  Efficiency  of  the  Arc  and  Resistance  Furnace 
for  the  Manufacture  of  Calcium  Carbide.”  Calcium  carbide 
was  prepared  in  two  types  of  furnaces  under  conditions  which 
would  give  the  best  yield,  and  comparisons  made  of  the  prod¬ 
uct  as  to  its  carbide  content  and  its  weight  obtained  per  energy 
unit.  The  results  showed  that,  for  the  scale  on  which  the  ex¬ 
periments  were  conducted,  the  resistance  furnace  was  much 
superior  to  the  arc.  The  best  result  obtained  with  the  arc  fur¬ 
nace  was  1170  watt-hours 'per  lOO  grams  of  pure  carbide,  while 
with  the,  resistance  furnace  the  same  quantity,  of  pure  carbide 
was  obtained  with  ,544  watt-hours,  j  •  1  ’  ’ 
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LARGE  ORDER  FOR  RADIUM. — A  special  dispatch  from 
London  states  that  an  order  has  just  been  given  for  radium  to 
the  value  of  $150,000  by  Lord  Iveagh  and  Sir  Felix  Cassel  for 
an  institute  recently  founded  by  them  for  the  investigation  of 
cures  for  cancer.  Possibly  Sir  Ernest  Cassel  is  meant.  The 
quantity  is  said  to  be  a  little  less  than  a  quarter  of  an  ounce, 
which  would  make  the  market  price  of  radium  about  $8,000,000 
a  pound,  troy  weight. 


N.  E.  L.  A.  SATIONAL  SPECIAL  SESSIONS.— At  the 
Atlantic  City  N.  E.  L.  A.  convention  a  new  article  was  added  to 
the  constitution  of  the  association  providing  for  national  special 
sessions,  which  may  hold  their  meetings  at  other  times  than 
during  the  annual  convention.  The  formation  of  such  sessions 
will  be  authorized  upon  the  application  of  10  Class  A  (central 
station)  members.  While  the  new  article  specifies  special  ses¬ 
sions  of  lawyers,  accountants,  engineers,  purchasing  agents  or 
commercial  men,  its  terms  authorize  the  similar  organization 
of  other  classes  connected  with  the  conduct  of  central-station 
business.  All  members  of  the  special  sessions  must  be  members 
of  the  X.  E.  L.  A. 

WISCONSIN  SUMMER  ELECTRICAL  CONVENTION. 
— The  Wisconsin  Electric  and  Interurban  Railway  Association 
and  the  Northwestern  Electrical  Association  will  hold  a  meet¬ 
ing  at  Grand  View  Hotel,  Chain  o’  Lakes,  Waupaca,  Wis., 
June  28  and  29,  1909.  This  meeting  will  give  an  opportunity 
for  an  enjoyable  outing  combined  with  business.  It  is  ex¬ 
pected  to  have  papers  or  addresses  on  legislation,  purchasing 
of  coal,  and  other  subjects.  Both  associations  are  composed 
mainly  of  electric  railway  and  electric  lighting  companies  in 
Wisconsin.  Mr.  Clement  C.  Smith,  Stevenson  Building,  Mil¬ 
waukee,  Wis.,  is  secretary  and  treasurer  of  the  Wisconsin 
Electric  and  Interurban  Railway  .\ssociation,  and  is  making 
the  arrangements  for  this  joint  meeting. 

BOILER  FIRING. — The  best  treatise  thus  far  printed  on 
boiler  firing  has  been  issued  by  the  United  States  Geological 
Survey  in  Bulletin  No.  373,  with  the  title  “The  Smokeless  Com¬ 
bustion  of  Coal  in  Boiler  Plants ;  With  a  Chapter  on  Central 
Heating  Plants.”  The  pamphlet  comprises  188  pages,  of  which 
88  deal  with  boiler  plants  with  mechanical  stokers,  and  40 
with  hand- fired  furnaces.  Both  of  these  sections  are  accom¬ 
panied  with  illustrations  of  furnaces,  and  with  tables  of  data 
of  some  hundreds  of  mechanically  and  hand-fired  plants.  The 
final  section  contains  data  relating  to  57  steam  and  hot-water 
central  heating  plants.  The  practical  and  other  information 
contained  in  the  bulletin  will  be  found  invaluable  by  all  inter¬ 
ested  in  fire-room  economy,  entirely  aside  from  the  question  of 
smokeless  combustion. 

GERMAN  ELECTRIC  LIGHTING  TAX  ATI  ON. —Some 
months  ago  the  finance  committee  of  the  German  Reichstag 
rejected  a  Government  proposal  for  taxing  the  consumption  of 
electricity.  Recently,  however,  the  same  committee  has  pre¬ 
sented  a  bill  of  its  own  providing  for  a  similar  system  of  taxa¬ 
tion,  whereby  incandescent  and  glow  lamps,  arc-lamp  carbons, 
mercury-vapor  and  other  lamps  would  be  taxed.  The  tax  0:1 
incandescent-filament  and  glow  lamps  ranges  from  5  cents  per 
lamp  for  lamps  between  25  watts  and  60  watts,  to  12  cents  for 
lamps  of  100  watts  or  over.  The  tax  for  arc-light  carbons  is 
II  cents  per  pound,  and  for  mercury- vapor  and  similar  lamps 
25  cents  per  lamp  up  to  100  watts,  and  25  cents  extra  for  each 
excess  of  100  watts  or  portion  thereof.  Mantles  for  incan¬ 
descent  gas  and  similar  lamps  are  taxed  at  2^2  cents  per  lamp. 
The  tax  is  to  be  paid  by  manufacturers  by  the  employment  of 
revenue  labels  attached  at  the  factory,  or  by  importers  on 
clearing  from  the  custom  house  or  within  three  days  after. 


PROPOSED  PUBLIC  UTILITIES  COMMISSION  FOR 
INDIANA. — The  recent  contention  between  Governor  Marshall 
and  the  Indiana  Railroad  Commission  over  the  power  of  the 
commission,  will,  it  is  believed,  give  rise  to  a  strong  movement 


to  have  a  public  utilities  law  passed  by  the  Legislature  similar 
to  that  in  several  other  States.  It  is  pointed  out  that  the 
powers  of  the  present  commission  are,  by  law,  practically  con¬ 
fined  to  the  fixing  and  regulation  of  freight  and  passenger 
traffic  on  steam  and  interurban  roads,  preventing  discrimina¬ 
tion  and  compelling  the  interchange  of  traffic  between  rail¬ 
roads.  It  is  claimed  the  commission  has  gone  farther  and 
farther  beyond  its  functions;  and  while  it  has  done  many 
things,  steam  and  interurban  roads,  though  not  admitting  the 
commission  had  the  power  to  make  certain  orders,  have  obeyed 
them  because  the  suggestions  were  good  ones.  It  is  now  pro¬ 
posed  to  enact  a  public  utilities  law  that  will  control  not  only 
railroads,  but  include  the  tax  board,  the  labor  commission, 
factory  inspector,  central  station,  electric  railways,  telephone 
and  similar  public  services. 


UNLOADING  PASSENGERS  IN  ELEVATED-RAIL¬ 
WAY  ACCIDENTS. — The  Northwestern  Elevated  Railroad  in 
Chicago,  having  had  an  unfortunate  experience  in  several  recent 
accidents,  has  issued  instructions  to  prevent  delay  to  passengers 
in  case  of  future  accidents.  Trainmen  are  instructed  in  case  of 
delay  or  blockade  to  have  one  train  go  ahead  or  back  up  to  a 
station  platform.  Adjacent  trains  are  to  pull  up  close  to  the 
first  one  so  that  passengers  can  step  from  one  car  to  the  other 
and  thus  reach  the  station  platform.  Where  it  is  necessary  to 
transfer  passengers  from  the  middle  or  express-train  tracks 
to  local  station  platforms,  the  express  train  is  to  be  pulled  up 
alongside  of  the  train  standing  by  the  platform  track.  The  two 
trains  are  to  be  connected  by  one  or  two  bridge  planks  long 
enough  to  fit  from  one  car  to  the  other.  Each  station  is  to  be 
provided  with  two  bridge  planks  of  this  description  placed  in 
receptacles  on  the  front  of  station  platforms.  By  this  means 
it  is  planned  to  provide  an  easy  exit  for  passengers  and  to 
prevent  them  from  alighting  from  the  cars  to  the  structure, 
obviating  the  possibility  of  stepping  on  the  third-rail. 


REMINISCENCES  OF  OTHER  DAYS.— Osv’ing  to  the  ill¬ 
ness  of  Mr.  Force  Bain,  there  was  no  regular  speaker  at  the 
meeting  of  the  Electric  Club  of  Chicago  on  June  16.  Mr.  Bain’s 
subject  was  to  have  related  to  the  early  days  of  electrical  de¬ 
velopment,  and  President  Howlett  said  that  in  his  absence  he 
would  call  on  some  of  the  members  of  the  club  to  talk  infor¬ 
mally  on  the  same  subject.  Mr.  W.  D.  Ray,  of  the  Sanitary 
District,  spoke  of  the  old  Edison  station  at  139  .\dams  Street 
and  referred  to  the  interest  excited  by  the  experimental  electric 
railway  in  the  old  Exposition  Building  on  Michigan  Avenue 
some  22  years  ago.  Those  were  the  days,  he  said,  of  “under¬ 
takers’  wire.”  Mr.  Donald  M.  Carter,  now  a  lawyer,  gave  some 
amusing  reminiscences  of  the  building  of  an  isolated  plant  in 
the  Grand  Central  Railroad  station  which  “acted  up”  just  at 
the  time  a  large  party  of  railroad  officials  made  a  formal  in¬ 
spection  of  it.  Mr.  John  W.  Mabbs,  chief  engineer  for  the 
Board  of  Trade,  said  that  he  worked  for  the  M.  C.  Bullock 
Company,  which  put  in  the  first  electric  lights  in  Chicago  back 
in  1880  or  1881.  These  were  Brush  arc  lamps  and  were  in¬ 
stalled  in  the  old  Exposition  Building  like  the  electric  railway  to 
which  Mr.  Ray  referred.  Speaking  of  incandescent  lighting. 
Mr.  Mabbs  said  that  the  first  switchboard  in  the  Board  of  Trade 
plant  was  made  of  maple  flooring  and  was  considered  to  be 
rather  fine.  Mr.  A.  L.  Millard,  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  told  of  the  starting  of  the  Cicero  & 
Proviso  Electric  Railway  in  the  western  suburbs  of  Chicago 
some  20  years  ago.  Those  were  the  days  when  7j4-hp  railway 
equipments  were  sold  for  $4,800  and  “something  in  common 
stock.”  Mr.  Millard  recalled  several  amusing  incidents  con 
nected  with  that  installation.  Mr.  Albert  Scheible  could  re 
member  the  time  when  i6-cp  incandescent  lamps  were  sold  for 
60  cents  each.  When  the  price  was  suddenly  dropped  in  189* 
to  44  cents,  it  was  thought  that  a  revolution  had  been  acconi 
plished  in  the  electric-lighting  industry.  It  was  decided  tlia’ 
the  club  should  have  a  picnic  to  which  ladies  would  be  invited 
on  July  17  at  some  place  to  be  selected  by  the  entertainment 
committee.  A  baseball  game,  fat-men’s  race,  swimming  race 
and  other  pastimes  will  be  features  of  the  outing. 


II' 
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Electricity  at  the  Harvard  College  Ob¬ 
servatory. 

By  Howard  S.  Knowlton. 

IN  the  research  work  of  the  modern  laboratory,  electricity  is 
one  of  the  most  important  aids  to  investigation.  The  deli¬ 
cacy,  accuracy  and  flexibility  of  electrical  methods  are  un¬ 
surpassed,  and  nowhere  do  these  advantages  appear  more  clearly 
than  in  the  astronomical  observatory.  Until  quite  recently  the 


FIG.  I. — POWER  ROOM. 

uses  of  electricity  in  this  field  have  been  largely  confined  to  the 
transmission  of  time  signals  in  some  form  or  other  between  ob¬ 
servatories  and  outside  points,  the  furnishing  of  time  intervals 
to  local  apparatus  within  the  observatory  walls,  various  applica¬ 
tions  of  electric  lighting,  and  telephone  service.  In  a  few  cases 
electric  power  has  been  used  for  the  winding  of  weights  operat¬ 
ing  clockwork  for  telescope  driving.  Within  the  past  two 
years,  however,  the  problem  of  applying  the  motor  drive  di¬ 
rectly  to  the  telescope  has  been  solved  at  the  Harvard  College 
Observatory  in  Cambridge,  Mass.,  and  the  success  attained  indi¬ 
cates  that  electricity  will  play  an  important  part  in  future  work 
of  this  character.  In  the  following  paragraphs  some  of  the 
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station  company.  In  one  wing  of  the  laboratory  building  a 
room  has  been  set  apart  for  the  introduction  and  control  of  the 
power  supply.  The  lighting  of  the  different  buildings  on  the 
property  is  handled  by  a  iio-volt  alternating-current  service 
taken  from  a  standard  transformer.  The  power  service  is  de¬ 
rived  from  the  regular  soo-volt,  direct-current  lines  of  the 
Cambridge  Electric  Light  Company,  but  the  various  motors  are 
operated  at  no  volts,  direct  current,  through  the  medium  of  a 
motor-generator  installation  in  the  observatory  power  room. 
The  distances  of  transmission  about  the  grounds  are  short  and 


FIG.  3. — CLOCK-CONTACT  SCHEME. 

the  service  essentially  intermittent.  The  signaling  work  of  the 
observatory  is  handled  by  storage  batteries,  and  there  has  been 
adopted  recently  a  standard  potential  of  8  volts  for  all  electro¬ 
magnetic  apparatus.  The  present  installation  of  separate  stor¬ 
age  batteries  is  now  being  centralized  in  a  single  battery-room. 
The  use  of  this  standard  voltage  will  increase  the  flexibility  of 
all  the  signaling  equipment,  and  enable  the  complete  advan¬ 
tages  of  the  unit  principle  in  arrangement  and  combination  to 
be  enjoyed.  Special  care  has  been  taken  at  the  observatory  to 
sectionalize  the  various  circuits  in  such  a  way  that  the  maxi- 


FIG.  2. — SWITCHBOARD  FOR  SIGNALING  SERVICE. 

principal  applications  of  electricity  at  the  Harvard  College  Ob¬ 
servatory  will  be  described,  this  particular  installation  being 
selected  on  account  of  the  fact  that  electrical  methods  have 
been  more  completely  worked  out  here  than  in  any  other  exist¬ 
ing  astronomical  research  station. 

The  supply  of  energy  for  the  different  applications  of  elec¬ 
tricity  at  the  observatory  is  derived  from  the  local  central- 


FIG.  4. — PENDULUM  CONTACT  ARRANGEMENT. 

mum  number  of  experimental  combinations  can  be  secured 
without  interrupting  apparatus  in  service. 

The  power-room  contains  a  iio-volt,  alternating-current  light¬ 
ing  panel  board,  with  meter,  fuses  and  knife  switches;  a  500- 
volt,  direct-current  panel,  with  similar  equipment;  a  500/110- 
volt  Crocker-Wheeler  direct-current  motor-generator  set;  a 
iio-volt  power-service  switchboard  panel  with  controlling 
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FIG.  6. — PROGRAM  INSTRUMENT. 


FIG.  7. — MOTOR  DRIVE  OF  24-IN.  TELESCOPE. 


with  the  least  possible  interference  with  the  accuracy  of  the 
clock  mechanism. 

The  general  arrangement  of  the  switchboard  includes  a  pair 
of  jacks  in  each  principal  circuit  and  a  two-point  switch  which 
closes  or  opens  the  path  between  the  two  jacks.  At  the  bot¬ 
tom  of  the  board  is  provided  a  row  of  flexible  cords  with 
plugs  at  their  ends,  the  cords  being  used  as  jumpers  between 


impulse  applied  to  the  driving  mechanism.  Each  instrument 
consists  of  a  spindle  carrying  a  row  of  parallel  brass  disks  or 
contact  cams  driven  by  an  electromagnet.  The  electromagnet 
may  be  connected  with  one  of  the  clocks  or  any  other  impulse¬ 
providing  circuit-closer.  When  i  impulses  are  admitted  to  the 
magnet  of  a  program  instrument  every  second  the  row  of  con¬ 
tact  cams  makes  one  complete  revolution  in  a  minute. '  Ac- 
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any  of  the  jacks  desired  when  it  is  necessary  to  combine  dif¬ 
ferent  circuits  or  to  substitute  the  signals  of  one  clock  for  those 
of  another  on  a  line  which  is  in  service.  The  flexible  cords  . 
resemble  those  used  in  telephony,  except  that  each  line  consists 
of  a  simple  loop  with  one  plug  at  each  end.  Further  flexibility 
is  secured  by  the  connection  of  several  relay  contacts  with  cor¬ 
responding  cords,  enabling  the  functions  of  different  actuating 
mechanisms  to  be  exchanged  with  the  utmost  freedom.  The 
sketch  (Fig.  5)  illustrates  in  diagrammatic  form  how  one 
clock  may  be  substituted  for  another  on  a  time-signaling  circuit. 
Here,  clock  A,  for  example,  has  been  supplying  circuit  l  with 
signals  at  two-second  intervals,  while  clock  B  has  beeir  fur-  ;  ’ 

nishing  line  13  with  signals  at  one-second  interj^als.  Assuming 
that  one-s^lSerKi-’^h^s^are  desired  ofi  line.  i;;.  the  is 

thrown  off  v  «tnd  ^  a '  flexible  cord  introduced  into  the '‘jacks . "as  r 
shown,  leaViifg  the  switch  df  line'  13  intact.  'Both  lines  now 
ceive  signals  every  second  from  clock  B.  If  desired,  a  cord  catT^ 
be  inserted  in  the  left-hand  jack  of  the  switch  i  and  carried to  ' 
any  other  terminal  on  the  switchboard  where  signals  are  desired  J 
at  two-second  intervals  without  interfering  in  any  way  with  i 
the  operation  of  the  circuits  i  and  13.  These  circuit  arrange-  i 
ments  are  not  complex,  but  they  illustrate  the  principle  of  unit  i 
operation  which  is  carried  out  through  the  entire  plant.  Maxi-  ‘ 
mum  independence  of  all  apparatus  results  from  the  establish¬ 
ment  of  permanent  terminals  on  the  switchboard.  In  addition 
to  the  contacts  shown  in  the  sketch,  blank  contact  bars  are  pro¬ 
vided,  with  suitable  holes  drilled  in  the  metal,  so  that  any  two 
cords  can  be  joined  in  case  of  necessity  without  uncertainty  or 
delay.  No  temporary  twisting  of  wires  or  establishment  of  ir¬ 
regular  and  loose  connections  is  required  with  this  arrangement. 

Mounted  on  the  table  in  the  switchboard-room  just  men¬ 
tioned  are  four  program  instruments  which  can  be  set  to  fur¬ 
nish  signals  at  any  interval  which  is  a  multiple  of  the  primary 


be  started  from  a  distance  when  desired  without  the  necessity 
of  anyone  entering  the  power-room. 

A  separate  room  is  provided  in  the  laboratory  building  of  the 
observatory  for  the  manufacture  of  time  signals  and  their  dis¬ 
tribution  throughout  the  premises.  A  bank  of  clocks,  the  major¬ 
ity  of  which  have  pendulums  with  a  period  of  one  second,  is 
mounted  on  the  wall  of  this  room,  and  close  by  is  a  switch¬ 
board  controlling  24  circuits  which  run  to  various  points  on 
the  grounds.  By  means  of  this  switchboard  any  clock  can  be 
connected  to  any  of  the  outgoing  circuits  and  its  impulses  elec¬ 
trically  transmitted  to  any  apparatus  that  may  be  in  need  of 
such  service.  The  contacts  which  the  clock  pendulums  make  are 
entirely  without  friction,  the  scheme  used  being  illustrated  in  the 
accompanying  drawing  (Fig.  3).  Attached  to  the  bottom  of  the 
pendulum  is  a  small  steel  horseshoe  magnet,  which  passes  close 
above  an  armature  at  every  swing.  The  armature  is  mounted 
upon  a  small  spring  which  is  fitted. with  a  platinum  tip  at  its 
end,  which  makes  a  contact  with  a  platinum  stop  piece  all  the 
time  except  when  the  pendulum  is  directly  over  the  armature. 
As  the  pendulum  reaches  the  middle  of  each  swing,  it  pulls  the 
armature  and  spring  away  from  the  platinum  stop,  breaking 
the  circuit  of  a  sensitive  relay,  which  in  turn  sends  a  corre¬ 
sponding  electrical  impulse  through  the  main  circuit  leading 
to  the  switchboard  and  apparatus  which  happens  to  be  con¬ 
nected  at  the  time.  The  absence  of  friction  and  the  location 
of  the  armature  directly  beneath  the 'center  of  gravity  of  the 
pcMululum  enable  the  electric  contacts  and  breaks  to  be  made 


switches  and  combination  volt  and  ammeter,  and  a  S-hp,  500- 
volt  Crocker- Wheeler  motor  driving  through  a  lineshaft  and 
belting  an  adjoining  shoproom  equipment;  and  a  shunt-wound 
Edison  bipolar  dynamo  having  a  potential  range  of  25  volts  to 
125  volts,  used  exclusively  for  storage-battery  charging.  There 
are  also  several  motor-starting  boxes  located  at  this  place, 
and  the  wiring  is  so  arranged  that  the  motor-generator  set  can 


FIG.  5. — TRANSFER  OF  CLOCK  SIGNALS. 
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contact  per  minute,  with  the  third  making  a  contact  every  sec¬ 
ond  it  is  easily  possible  to  pick  out  any  second  of  the  day  and 
obtain  a  signal  from  the  apparatus  at  that  time  and  at  no 
other.  Such  a  signal  can  then  be  transmitted  to  any  point  in 
the  observatory  vvhere  it  may  be  needed.  By  the  use  of  the 
proper  cams  the  most  irregular  combinations  of  signals  can  be 
made  and  repeated  at  predetermined  intervals.  The  separation 
of  the  different  cam  circuits  on  the  same  program  instrument 
again  illustrates  the  independence  of  similar  parts,  which  per¬ 
mits  so  much  flexibility  in  the  conduct  of  experimental  work 
at  this  observatory. 

Aside  from  the  above  signaling  apparatus,  the  observatory 
is  provided  with  a  complete  fire-alarm  system,  with  repeating 
boxes  giving  numbered  calls  for  the  different  stations  on  the 
premises.  A  private  telephone  system  is  also  in  service  between 
the  different  buildings  and  departments.  Among  the  other 
minor  uses  of  electricity  may  be  mentioned  the  illumination  of 
transparencies  and  the  application  of  miniature  incandescent 
lamps  to  instrument  fields  in  setting  cross-hairs  on  stars.  The 
observatory  library  contains  a  number  of  photographic  positives 
of  different  constellations  and  heavenly  bodies,  with  views  of 
the  Arequipa  branch  of  the  observatory,  in  the  Peruvian  Andes. 
These  plates  are  mounted  on  the  sides  of  a  room  which  can  be 
darkened  easily,  and  behind  the  transparencies  are  mounted  in¬ 
candescent  lamps  in  such  a  manner  that  when  the  current  is 
applied  in  the  darkened  room  the  natural  appearance  of  the 
sky  is  reproduced  and  the  beauty  of  the  transparencies  much 
heightened. 

The  most  advanced  electrical  applications  at  the  observatory 
are  in  the  field  of  telescope  driving.  The  old  method  of  driv¬ 
ing  telescopes  automatically,  and  the  one  still  followed  else¬ 
where,  is  by  the  so-called'  driving  “clock,”  which  is  a  more 
or  less  intricate  system  of  weights,  levers,  springs  and  gears. 


cording  to  the  number  of  notches  on  the  disks  of  the  individual 
cams,  that  number  of  contacts  will  be  made  per  revolution,  and 
in  the  case  above  cited,  with  a  cam  having  four  notches  spaced 
evenly  around  the  circumference  of  the  disk,  a  signal  will  be 
sent  out  from  the  cam  every  15  seconds.  The  next  cam,  for  ex¬ 
ample,  may  have  five  regular  notches  on  its  surface,  and  the  im¬ 
pulses  which  it  permits  will  pass  out  every  12  seconds.  Each 


no.  8. — OBSERVING-ROOM  60-IN,  TELESCOPE  WITH  CONTROLLING 
SWITCHBOARD. 


cam  contact  is  made  mechanically,  no  current  passing  in  or  out 
of  the  disks.  For  each  cam  is  provided  a  terminal  connection 
on  the  base  of  the  instrument,  so  that  the  circuit-closing  im- 


FIG.  10. — DRIVING  MECHANISM  FOR  60-IN.  COMMON  TELESCOPE. 


COMMON  TELESCOPE  SHOWING  METHOD  OF  DRIVING 
IN  RIGHT  ASCENSION. 


operated  by  gravity  after  suitable  winding  has  been  effected. 
This  apparatus  is  costly,  liable  to  derangement,  and  subject  to 
inaccuracies,  requiring  the  most  careful  attention.  With  the 
electric  drive,  however,  the  cost  is  moderate,  the  mechanism 
comparatively  free  from  disturbing  complications  and  the  con¬ 
trol  entirely  automatic.  The  first  telescope  in  the  world  to  be 
driven  by  an  electric  motor  was  a  24-in.  reflector  belonging  to 
this  observatory.  This  instrument  is  illustrated  in  the  ac- 


pulses  from  any  one  or  group  of  cams  may  be  transmitted  to 
any  desired  point.  The  cams  are  detachable,  and  the  observa¬ 
tory  has  a  large  collection  of  disks  milled  to  give  different  time 
intervals  which  have  been  found  desirable  in  its  work.  By 
using  three  of  the  program  instruments  in  series  and  connect¬ 
ing  the  driving  1  magnets  so  that  one  will  make  one  complete 
revolution  and  contact  in  24  hours,  the  second  one  revolution 


companying  Fig.  7,  the  method  of  driving  being  shown.  Two  slowly  by  a  separate  motor  or  in  synchronism  with  an  astro- 
motors  are  provided,  one  for  giving  the  telescope  a  com-  nomkal  clock  through  an  automatic  governor  and  relay  circuit, 
paratively  slow  motion,  and  the  other  for  keeping  it  pointed  The  exact  position  of  the  telescope  in  both  right  ascension  and 
to  any  star  with  automatic  compensation  for  the  motion  of  the  declination  is  indicated  on  two  scales  shown  in  the  observing- 
earth  on  its  axis.  The  driving  is  accomplished  by  means  of  a  room  photograph  above  the  table  where  the  operating  levers  for 
plant  wheel  and  bevel  gearing,  so  that  both  motors  can  be  in  the  telescope  are  located.  These  scales  are  moved  by  piano 
operation  at  once  without  interference,  the  resultant  motion  of  wires  attached  to  the  telescope,  the  wires  being  installed  on 
the  telescope  being  the  algebraic  sum  of  the  movements  im-  drums  with  a  sheave  and  weight  compensation  which  main- 
parted  by  the  motors.  In  normal  operation  the  right-hand  tains  a  constant  length  of  wire  under  all  conditions  of  position 
motor  shown  in  the  photograph  is  the  only  one  in  motion,  power  and  temperature. 

being  applied  to  it  at  intervals  of  one  second  for  a  length  of  The  mechanism  by  which  the  Common  telescope  is  driven  is 
time  determined  by  an  automatic  governor  mounted  on  the  driv¬ 
ing  mechanism.  The  success  of  this  application  was  so  immedi¬ 
ate  that  the  principle  was  adopted  for  the  driving  of  the  60-in. 

Common  reflecting  telescope,  lately  purchased  by  the  observa¬ 
tory  from  the  heirs  of  the  English  astronomer  of  that  name. 

This  instrument  is  one  of  the  two  largest  in  the  world,  and  in 
the  new  electrical  system  of  control  which  has  been  applied  to  it 
all  of  its  motions,  forward  and  backward,  in  right  ascension  and 
declination,  are  operated  by  independent  motors. 

The  polar  axis  of  the  Common  telescope  is  floated  in  a  tank 
of  water  instead  of  being  supported  by  a  pier  of  masonry  or 
steel,  as  in  the  usual  installations.  The  entire  telescope  weighs 
about  22  tons.  The  accompanying  Fig.  9  shows  the  frame  of  the 
instrument,  with  the  floating  tank  and  sector  which  moves  it 
in  right  ascension,  and  a  small  railroad  track  below  upon 
which  a  car  is  run  carrying  the  principal  mirror,  the  weight 
of  the  glass  being  about  1200  lb.  and  its  value  approxi¬ 
mately  $15,000.  The  lens  is  housed  in  the  building  adjoining 
when  the  instrument  is  not  in  service.  The  reflected  rays  from 
the  heavenly  body  under  observation  are  thrown  into  the  house 
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FIG.  12. — METHOD  OF  SYNCHRONIZING  60-IN.  TELESCOPE  DRIVE. 


shown  in  Figs.  10  and  ii.  Five  motors  are  installed.  For 
movements  in  declination  two  motors  are  mounted  in  a  box 
on  the  outside  of  the  frame.  One  is  a  i  i6-hp  motor  in  a 
}4-hp  frame,  for  slow  motion,  and  the  other  is  a  %-hp  motor  in 
a  ^-hp  frame,  for  fast  motion.  Inside  the  building  is  the  main 
driving  machinery  for  right  ascension  movements.  For  giving 
the  telescope  fast  motion  either  with  or  against  the  rotation  of 
the  earth,  a  %-hp  motor  in  a  ^-hp  frame  is  provided.  The 
drive  is  through  gearing  and  a  windlass,  shown  in  the  illustra¬ 
tion,  the  motor  being  the  one  mounted  on  the  bottom  of  the 
machine  frame.  The  slow  motions  of  the  telescope  in  right 
ascension  are  handled  by  a  i/i6-hp  motor  in  a  %-hp  frame, 
shown  in  the  uppermost  comer  of  the  machine.  The  motion  of 
the  telescope  in  synchronism  with  passing  heavenly  bodies  is  ef¬ 
fected  by  a  %-hp  motor  in  a  %-hp  frame.  This  motor  is  pro¬ 
vided  with  a  flywheel,  shown  in  the  illustration,  and  it,  together 
with  the  slow-motion  motor,  drives  the  telescope  by  means  of  a 
planetary  and  bevel-gear  combination  leading  ultimately  to  the 
main  steel  driving  shaft  of  the  reflector.  Near  the  top  of  the 
machine  is  a  solenoid  which  cuts  out  the  slow-motion  and 
synchronized-motor  gearing  when  it  is  desired  to  turn  the  sec¬ 
tor  of  the  telescope  back  to  zero,  and  outside  the  building  a 
similar  solenoid  disconnects  the  sector  from  the  telescope.  When 
the  observations  have  ceased  on  any  given  object,  it  is  expedient 
to  bring  the  sector  back  to  zero  to  allow  for  two  or  three  hours’ 
forward  run,  on  other  work,  and  the  accomplishment  of  this 
task  by  the  clock-motor  through  a  belt  tightened  by  the  solenoid, 
while  the  telescope  is  being  turned  by  the  windlass  motor,  illus¬ 
trates  a  convenience  which  would  be  difficult  to  obtain  in  any 
other  way  than  by  electricity. 

The  vital  part  of  the  problem  of  telescope  driving  is  the  ques¬ 
tion  of  governing  the  motion  to  secure  practically  perfect  accu¬ 
racy  of  rotation  as  the  earth  revolves  away  from  the  object 
under  observation.  This  is  accomplished  by  synchronizing  the 
governor  with  the  controlling  clock.  The  general  arrangement 
of  the  apparatus  is  shown  in  the  above  sketch  (Fig.  12).  Cur¬ 
rent  to  the  motor  is  supplied  by  the  iio-volt  circuit  through  the 
contact  A,  which  in  reality  consists  of  six  breaks  of  in.  each 
in  series.  The  switch  A  is  operated  by  an  electromagnet  S 
in  an  auxiliary  circuit  of  low  potential  supplied  by  a  battery. 
This  auxiliary  circuit  also  includes  a  contact  R  operated  by  a 
by  appropriate  mirrors,  and  the  observer  carries  on  his  work  in  relay  in  the  circuit  controlled  by  the  pendulum  P,  which  makes 

a  comfortable  room,  shown  in  illustration  (Fig.  8),  all  motions  one  vibration  per  second,  and  a  releasing  contact  D  or  governor, 

of  the  telescope  being  readily  controlled  by  switches  mounted  which  is  momentarily  opened  at  each  revolution  by  a  wheel  in 
on  a  table  at  the  observer’s  right.  The  movement  of  the  tele-  the  telescope  machinery,  which  should,  when  driven  at  the 

scope  in  right  ascension  is  effected  by  a  motor  installed  to  give  it  proper  rate,  revolve  one  turn  per  second.  The  relay  contact  R 

a  rapid  motion  through  a  drum  and  steel  cables,  and  also  through  is  provided  with  a  locking  contact  C  so  arranged  that  when 

a  sector,  not  shown  in  the  illustration,  which  may  be  driven  the  circuit  through  the  magnet  S  is  once  closed  by  the  clock 


FIG.  11; — END  VIEW  OF  DRIVING  MECHANISM  OF  60-IN.  COMMON 
TELESCOPE. 
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contact  R  it  cannot  be  opened  except  by  the  releasing  contact  D 
on  the  governor. 

The  method  of  operation  is  as  follows;  The  clock  pendulum 
closes  the  auxiliary  circuit  through  the  magnet  S,  the  armature 
of  which  turns  on  the  power  at  the  motor.  The  motor  frames 
are  larger  than  necessary  to  enable  the  machines  to  start  with-  ‘ 
out  rheostats.  The  motor  starts  and  accelerates  until  the  tele¬ 
scope  is  moved  far  enough  to  operate  the  releasing  pin  on  the 
governor  wheel,  when  the  power  is  cut  off  at  A.  The  machinery 
continues  its  motion  by  virtue  of  its  inertia,  to  which  is  added 
that  of  the  motor  flywheel.  The  clock  again  closes  the  cir¬ 
cuit  on  the  return  of  the  p^dulum,  and  the  cycle  is  repeated, 
with  impulses  applied  each  second.  If  the  telescope  should  run 
a  little  too  fast,  the  interval  between  the  closing  of  the  circuit 
by  the  clock  and  its  opening  by  the  governor  wheel  pin  de¬ 
creases,  and  a  correspondingly  shorter  interval  of  power  is 
applied,  causing  an  immediate  reduction  in  speed.  If  the  speed 
of  rtie  telescope  is  too  low  during  any  given  second,  the  interval 
of  power  application  is  correspondingly  increased  and  the  speed 
increases.  The  governor  with  the  aid  of  the  flywheel  soon 
establishes  a  mean  speed  which  corresponds  exactly  to  the  beats 
of  the  pendulum,  and  the  small  variations  which  occur  during 
the  second  intervals  are  too  minute  to  be  appreciable. 

The  above  work  has  been  done  under  the  general  administra¬ 
tion  of  Prof.  E.  C.  Pickering,  director,  by  Mr.  Willard  P.  Ger- 
rish,  mechanical  and  electrical  engineer  of  the  observatory, 
who  is  the  designer  of  the  apparatus  here  described. 


standby  for  peak  loads  and  in  case  of  trouble,  the  construction 
of  a  modern  plant  in  a  location  allowing  for  expansion  was 
decided  upon,  this  course  permitting  the  old  station  to  be  kept 
in  readiness. 

The  site  of  the  new’  plant  is  on  the  bank  of  the  Tiber  between 
the  city  wall  and  the  church  of  San  Paolo.  Being  on  the  river 
and  near  the  railw’ay,  coal  can  be  brought  to  the  power  house 
either  by  water  or  rail,  since  the  Tiber  is  navigable  for  coal 


FIG.  2. — GENERAL  VIEW  OF  ENGINE  ROOM 


Auxiliary  Steam-Driven  Electric  Station  at 
Rome,  Italy. 


barges  to  this  point.  At  ..present  the  coal  is  brought  up  the 
river  and  discharged  into  small  cars  on  a  temporary  railway 
running  to  the  coal-storage  building.  The  building  itself  runs 
parallel  with  the  engine-room,  the  boiler-room  being  at  right 
angles  to  the  engine-room  and  extending  toward  it.  The  inside 
dimensions  are;  Length,  148  m  (485  ft.);  and  width,  16  m 
(52  ft.),  which  allows  a  depth  of  coal  of  about  6  m  (19.6  ft.) 
over  the  entire  floor.  Commanding  the  floor  is  an  electric 
bridge  crane  with  a  clam-shell  bucket.  The  crane  discharges 
the  fuel  into  the  filling  bin  which  feeds  it  into  a  bucket  chain 


By  S.  B.  Jones. 

The  greater  part  of  the  electricity  used  in  Rome,  Italy, 
at  the  present  time,  both  for  lamps  and  tramways,  is 
furnished  from  three  plants  of  the  Societa  Anglo- 
Romana  per  ITlluminazione  di  Roma.  Two  of  these  are  hy¬ 
draulic  and  one  steam.  The  largest  is  situated  at  Tivoli,  about 
28  km  from  the  city,  and  has  an  output  of  12,000  kw  at  10,000 
volts.  Further  into  the  mountains,  at  Subiaco,  is  the  second 
hydraulic  plant  with  two  3500-kw  generators,  and  generating 
30,000  volts  direct.  The  third  and  oldest,  a  steam  plant,  is 
within  the  city  walls  and  on  the  site  of  the  ancient  Circus 
Maximus.  In  this  plant  are  four  850-hp  non-condensing  recipro- 


FIG.  I. — GENERAL  VIEW  OF  POWER  HOUSE  AND  INTAKE  CANAL. 


■SWITCHBOARD  GALLERY. 


eating  engines,  direct  connected  to  alternators  wound  for  8800  conveyor.  The  conveyor  passes  through  a  tunnel  for  about  10  m 

volts.  The  system  throughout  is  operated  at  approximately  (32.8  ft.),  and  then  rises  vertically  to  a  level  above  the  ash-bin 

44  cycles.  At  the  peak  of  the  load  the  machines  are  speeded  up  and  storage-bins  in  the  boiler-room.  Passing  to  the  back  of  the 
to  give  better  regulation  in  the  city.  For  various  reasons,  engine-room,  to  the  driving  gear  and  motor,  it  drops  vertically 
among  which  is  the  desire  of  the  authorities  to  continue  the  to  the  cellar  and  runs  horizontally  to  the  storage  building,  corn- 
archaeological  exploration  in  this  direction,  the  company  decided  pleting  the  cycle.  When  not  in  use  for  handling  coal,  the  con- 

to  change  the  position  of  the  steam  plant  and  to  enlarge  it  at  the  veyor  is  used  to  discharge  the  ashes,  which  are  shoveled  into 

same  time.  Since  the  steam  plant  had  always  been  used  as  a  the  conveyor  on  its  way  through  the  cellar.  At  normal  working 
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the  conveyor  will  handle  approximately  30  to  35  tons  of  coal 
per  hour. 

The  storage-bins  in  the  boiler-room  are  directly  over  the  firing 
aisle  between  the  two  rows  of  boilers.  From  these  bins  the  coal 
goes  into  mechanical  stokers  furnished  by  the  Diisseldorf  Me¬ 
chanical  Stoker  Company.  The  stokers  are  of  the  top-feed  type, 
the  movement  of  the  coal  being  produced  by  the  grate  bars 
moving  alternately  outward  and  then  altogether  inward,  the 
rate  of  feed  being  controlled  by  changing  the  speed  on  cone 


FlC.  4. — OIL  PUMPS  AND  FILTER. 

pulleys.  The  grate  bars  extend  the  length  of  the  furnace,  and 
have  a  surface ’of  6.5  sq.  m  (69.5  sq.  ft.).  For  smokeless  com- 
bu.stion  the  boilers  are  furnished  with  “Dutch  ovens.” 

The  boilers  are  of  the  water-tube  type,  furnished  by  Clarke, 
Chapman  &  Company,  Gateshead,  Eng.  There  are  six  batteries 
at  pre.sent,  three  batteries  on  either  side  of  the  boiler-room,  two 
boilers  to  the  battery,  with  ample  space  between  batteries  to 
allow  for  cleaning,  and  between  rows  for  a  firing  aisle.  Each 
boiler  is  designed  to  evaporate  5000  kg  (11,025  Jb-)  per  hour, 
and  has  a  sufficiently  large  superheater  installed  in  each  setting 
to  give  steam  at  300  C.  at  full  load  on  boiler.  The  boilers  differ 
somewhat  from  the  ordinary  type  of  water-tube  boiler.  They 
resemble  the  Stirling  type,  but  have  six  steel  drums,  three  above 
and  three  below.  All  the  vertical  tubes  are  straight  and  are 
arranged  under  manholes  in  the  top  drum  in  elliptical  nests,  so 
that  it  is  possible  to  remove  any  tube  without  disturbing  any 
of  the  others  by  removing  two  manhole  covers. 

Running  around  the  boiler-room  is  a  lo-in.  closed  circuit 
header  of  rectangular  shape,  with  a  steam  separator  at  each  of 
the  angles  next  the  engine-room,  and  an  8-in.  tap  running  to 
the  turbines  in  the  engine-room.  On  each  of  the  connections 
between  the  boilers  and  the  header  are  two  valves,  a  gate  valve 
next  the  header,  and  a  non-return  valve  next  the  boiler  to 
prevent  the  pipe  from  filling  with  water  when  cut  out  of 
service.  In  the  header  itself  are  valves  for  sectionalizing  it. 
The  valves  throughout  are  of  cast  steel  with  brass  gates,  and 
are  made  with  the  gate  of  reduced  area — that  is,  the  area  of  the 
passage  through  the  valve  is  reduced  to  one-quarter  of  the  area 
of  the  pipe,  the  approach  and  discharge  being  designed  to  give 
theoretically  the  least  resistance  to  the  steam.  On  valves  with 
steam  flowing  only  in  one  direction,  the  inlet  angle  is  wider 
than  the  outlet,  but  where  the  valve  is  used  for  steam  passing 
in  both  directions  both  sides  are  equal  and  of  the  same  angu¬ 
larity  as  the  discharge  of  the  other  valves. 

Under  normal  conditions  the  feed  water  for  the  boilers  is 
taken  from  a  small  stream  flowing  through  an  underground 
canal  near  the  plant.  In  dry  weather  it  may  also  be  taken 
from  the  Tiber  or  the  city  water  mains.  The  water  is  taken 
from  the  river  to  two  tanks  mounted  on  steel  towers  at  each 
side  of  the  boiler-room,  by  means  of  two  single-stage  centrif¬ 
ugal  pumps,  direct-connected  to  motors.  From  the  tanks  the 
water  passes  through  two  filters  to  the  boiler-feed  pumps.  The 
latter  are  five-stage,  centrifugal  pumps  and  each  is  large  enough 


to  feed  all  the  boilers.  In  addition  each  boiler  is  fitted  with 
an  injector.  Before  entering  the  boilers,  the  water  goes  through 
Green  fuel  economizers.  The  gases  from  the  boilers  after  pass¬ 
ing  through  the  economizers  follow  a  concrete  breeching  to  the 
stacks  at  the  end  of  the  boiler  nearest  the  coal  storage.  Each 
'row  of  boilers  discharges  into  a  separate  concrete  stack  55  1^ 
(180  ft.)  high  and  3  m  (9.8  ft.)  internal  diameter.  Between 
each  stack  and  boilers  is  installed  an  induced  draft  fan,  which 
under  normal  conditions  is  cut  out ;  but  when  forcing  fires  for 
a  quick  start,  or  under  heavy  overloads,  it  may  be  cut  in  by 
dampers.  For  sampling  the  gases  a  CO2  apparatus  permanently 
connected  to  all  boilers  is  used. 

The  engine-room  is  6o  m  (196.8  ft.)  long  and  14  m  (46  ft.) 
wide,  with  space  for  20,000  kw  of  electrical  equipment.  At 
present  there  are  two  35®®“^^  units  installed,  leaving  space  for 
about  13,000  kw  more.  The  two  present  units  consist  of  Curtis 
turbines  direct  connected  to  3500-kw,  8800-volt,  three-phase 
alternators,  giving  normally  42  cycles,  but  with  a  governor 
allowing  regulation  from  40  to  44  cycles.  The  turbines  take 
steam  at  275  deg.  C.,  12-kg  (170  lb.)  pressure. 

The  condensing  equipment  of  each  turbine  consists  of  a  sur¬ 
face  condenser  with  the  necessary  circulating  and  wet  vacuum 
pump.  The  circulating  pump  is  direct  connected  to  an  induction 
motor.  The  wet  vacuum  pump  is  belted  to  an  induction  motor. 
The  circulating  water  comes  from  the  Tiber  through  two  in¬ 
take  canals,  which  may  be  used  separately  or  together,  or  as  a 
cooling  tank  by  taking  from  one  and  discharging  into  the  other ; 
the  discharge  water  normally  returning  to  the  Tiber  through  a 
tunnel.  Since  the  canals  are  above  the  level  of  the  river,  the 
water  is  lifted  by  two  single-stage  centrifugal  pumps  in  a  pump¬ 
house  near  the  river.  Each  pump  has  a  capacity  of  1500  cu.  m 
per  hour  against  a  7  ni  head.  The  pumps  are  vertical  and  direct 
connected  to  induction  motors.  On  leaving  the  condenser,  the 
circulating  water  is  discharged  through  a  tunnel  to  the  river. 
In  order  to  get  full  advantage  of  the  vacuum  due  to  the  draft 
tube  formed  by  the  discharge  of  the  condenser,  an  air  trap  is 
fitted  on  the  top  of  the  discharge  of  the  condenser  for  removing 
any  air  that  might  become  entrained  in  the  circulating  water. 
In  starting  the  air  is  removed  by  a  steam  injector,  but  after  the 
air  pump  is  started  the  injector  is  cut  off  and  the  pump  takes 
care  of  the  air  by  means  of  a  small  pipe  fitted  for  the  pur¬ 
pose. 

The  oil  for  the  middle  bearing,  top  bearing  and  governor  of 
the  turbine  is  furnished  by  two  electric  and  one  steam  pump  at 
10  kg  (142  lb.)  pressure,  any  one  of  the  pumps  being  large 


FIG.  5. — BOILER-ROOM  SHOWl.NG  AUTOMATIC  STOKERS. 

enough  for  both  machines.  The  oil  for  the  step  bearings  is 
furnished  by  two  electric  and  one  steam  pump  at  55  kg  (782  lb.  I 
pressure,  each  pump  being  of  sufficient  size  to  care  for  both 
machines.  Although  the  steam  pump  is  arranged  to  start 
automatically,  for  greater  safety  an  accumulator  is  also  used, 
having  sufficient  capacity  to  furnish  oil  for  both  machines  for 
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five  minutes..  Each  oiling  system  has  a  combined  Turner  oil 
tank  and  filter.  Within  each  tank  are  a  set  of  coils  for  cooling 
the  oil,  and  the  cooling  water  after  passing  through  the  coils 
goes  to  the  hot  well.  The  motors  for  the  induced  draft  and 
stoker  pumps  are  direct-current  machines  operating  either 
from  the  exciter  circuits,  or  in  case  of  absolute  shutdown  of 
the  other  stations,  from  storage  batteries.  This  method  is  used 
so  that  the  plant  can  be  put  into  commission  at  any  time  with¬ 
out  external  power.  The  storage  battery  furnishes  excitation 
for  the  alternators  also  when  starting.  The  other  auxiliaries 
throughout  are  driven  by  three-phase,  220-volt  induction  motors 
with  external  resistance  in  the  rotor.  The  direct-current  motors 
were  furnished  by  the  General  Electric  Company,  and  the  induc¬ 
tion  motors  were  supplied  by  the  British  Thomson-Houston 
Company. 

On  a  gallery  near  the  center  of  the  engine-room  are  the 
switchboards.  The  benchboard  is  on  the  front  of  the  gallery 
overlooking  the  generators ;  the  exciter  and  feeder  board  being 
at  the  back  of  the  gallery  next  the  wall.  The  benchboard  is  of 
blue  Vermont  marble.  Two  panels  on  each  end  control  four 
alternators,  two  already  installed  and  two  future  units.  The 
center  panel  carries  the  control  switch  for  paralleling  the  two 
sets  of  busbars,  and  indicating  lamps  showing  how  many  feeders 
are  connected  and  to  which  set  of  bars.  The  vertical  board  is 
of  blue  Vermont  marble  also,  and  is  made  up  of  10  three-section 
panels;  five  panels  carry  control  switches  for  feeders,  four 
control  outgoing  feeders  and  one  controls  the  auxiliaries  within 
the  station.  The  feeders  to  the  city  take  a  current  of  8800 
volts. 

The  station  feeder  connects  to  three  single-phase  transformers 
stepping  down  to  220  volts.  One  panel  is  a  combination  booster 
and  battery  panel,  with  direct-current  feeders  to  the  induced 
draft  fan  and  stoker  pumps.  Tw'o  panels  control  the  exciters, 
only  one  pole  being  brought  to  the  switchboard ;  the  remaining 
panel  is  blank  and  is  intended  for  a  future  exciter.  The  ex¬ 
citation  of  the  alternators  is  controlled  from  the  generator 
panels  on  the  benchboard,  through  remote-control  field  switches 
and  solenoid-operated  rheostats.  A  Tirrill  regulator  with  con¬ 
nections  for  four  alternators  is  mounted  on  a  bracket  at  the 
end  of  the  benchboard.  On  the  basement  floor  beneath  the 
switchboard  are  placed  the  exciters  and  booster.  The  exciters 
are  motor-generator  sets.  The  motors  are  rated  at  135  hp,  220 
volt,  alternating  current ;  the  generators  are  rated  at  90  kw, 
125  volts.  For  charging  the  storage  battery  a  motor-generator 
booster  set  is  installed  alongside  of  the  exciters.  The  motor 
is  a  l2S-volt,  direct-current,  variable-speed  machine,  and  the 
generator  is  rated  at  400  amp  and  55  volts. 

Immediately  back  of  the  switchboard  are  the  oil  switch,  bus¬ 
bar,  storage  battery  and  transformer  rooms.  The  88oo-volt 
oil  switches  are  motor  operated.  Below  the  switches  are  the 
busbar-rooms  with  two  entirely  separate  sets  of  busbars  in¬ 
stalled  in  concrete  cells,  with  their  sectionalizing  and  discon¬ 
necting  switches.  Adjoining  this  room  on  the  right  is  the  trans¬ 
former  room  for  the  station  service,  also  the  low-tension  switch¬ 
board  for  supplying  the  individual  apparatus.  Each  motor  or 
group  of  motors  in  the  station  has  its  own  panel  with  ammeter, 
voltmeter  or  indicating  lamp,  and  three-pole  circuit-breaker. 
The  wiring  for  the  engine-room  auxiliaries  runs  beneath  the 
floor  in  troughs,  and  the  wires  for  the  boiler-room  and  other 
auxiliary  apparatus  are  run  overhead.  Further  to  the  right  of 
the  transformer  room  is  the  storage-battery  room.  The  storage 
battery  consists  of  66  elements  with  a  capacity  of  400  amp- 
hours. 

The  feeders  for  the  city  run  underground,  three-phase,  lead- 
covered  cables  with  steel  armor  being  employed.  They  are  laid 
in  trenches  with  no  further  protection  than  a  thin  creosoted 
wooden  box.  The  joints  are  made  with  cast-iron  junction 
boxes  and  filled  with  compound.  The  feeders  for  the  pump¬ 
house  at  the  Tiber  are  of  the  same  type,  but  carry  low'-tension 
current.  All  of  the  switchboard,  including  the  oil  switches  and 
individual  panels,  was  furnished  by  the  General  Electric  Com¬ 
pany,  the  engineers  and  contractors  being  the  Cie,  Frangaise 
Thomson-Houston. 


The  Design  and  Operation  of  Jump-Spark 
Coils. 

By  F.  W.  Springer. 

OME  of  the  points  involved  in  the  design  and  operation 
of  jump-spark  coils  have  been  touched  upon  in  former 
articles*  by  the  present  writer.  The  article  below  repre¬ 
sents  an  attempt  to  distinguish  between  the  “arc”  and  the 
“spark”  as  generated  by  jump-spark  coils  of  the  vibrating  and 
non-vibrating  types. 

In  order  to  investigate  all  of  the  factors  concerned,  the  com- 


FIG.  I. — VIIIRATING  JUMP-SPARK  CIRCUITS. 


plete  cycle  of  events  occurring  during  the  operation  of  a  coil 
will  be  enumerated. 

diagrammatic  sketch  of  the  common  vibrating  jump-spark 
coil  is  given  in  Fig.  i.  By  eliminating  the  condenser  Cp  and 
vibrator  V,  there  would  be  obtained  the  common  non-vibrating 
coil.  In  the  latter  case  a  condenser  Cp  should  be  connectedi 
around  the  timer  T. 

The  data  given  with  the  figures  are  those  oi  the  Loiseaux 
Brunet  Freres  coil,  which  have  been  previously  described  in 
these  columns.* 

The  cycle  of  events  is  as  follows : 

The  current.  Ip,  rises  in  the  primary  on  the  curve  AF 
(Fig.  2).  Generally  this  curve  will  be  nearly  straight,  as  it 
should  be  in  order  to  obtain  a  high  core  charging  efficiency. 

The  counter  e.m.f.  generated  during  the  increase  in  current. 
Ip,  will  be  a  maximum  at  A  (Fig.  2).  At  this  point  it  will  just 


p 


FIGS.  2,  3  AND  4. — PRIMARY  CURRENT,  SECONDARY  CURRENT  AND 
SPARK  VOLTAGE. 

equal  the  battery  voltage.  Since  the  total  lines  of  force  also 
cut  the  secondary  coil  of  Ns  turns,  the  e.m.f.  in  the  latter  will 
be  equal  to  the  battery  voltage  multiplied  by  Ns  -t-  Np. 

The  secondary  e.m.f.  occurring  at  A^  (Fig.  3),  etc.,  will  usu¬ 
ally  be  of  the  order  of  500  volts,  which  is  not  sufficient  to  jump 
any  ordinary  spark  gap,  but  it  will  cause  a  surge  of  current  in 

^Electrical  World,  Dec.  8  and  29,  1906;  Dec.  14,  1907. 

^Electrical  World,  Dec.  8,  1906. 


1588 


ELECTRICAL  WORLD. 


VoL.  LIII,  No.  26. 


the  secondary  coil,  S,  charging  the  spark  terminals,  etc.,  as  a 
condenser. 

There  should  result  a  surge  in  the  secondary  circuit  whose 
effects  will  be  P»Ri  losses  and  a  tendency  to  cause  the  primary 
current  to  build  up  on  a  more  nearly  vertical  line;  that  is,  to 
reach  its  full  value  more  rapidly.  There  may  be  several  surges 
as  the  voltage  falls,  but  they  will  be  of  high  frequency  and 
correspondingly  weak. 

At  P,  Fig.  2,  the  vibrator  (or  timer)  opens  the  circuit,  the 
primary  current,  falling  on  the  line  PM.  If  there  is  no  arcing 
at  the  vibrator  (or  timer)  the  flux  will  decrease  at  a  maximum 
rate  near  point  P,  Fig.  2.  The  sudden  change  in  flux  will  pro¬ 
duce  a  high  voltage  E$  in  the  secondary  coil  S,  and  establish 
the  secondary,  or  spark,  current  ONR,  Fig.  3.  The  secondary 
voltage  curve  wjll  be  as  indicated  in  Fig.  4,  OSN  (double  line) 
being  the  jumping  voltage  and  ONR  the  potential  between  the 
spark  points  which  maintains  the  “arc.” 

Since  the  spark  points  are  first  statically  charged  by  the  volt¬ 
age  OS,  Fig.  4,  the  static  discharge  current,  or  the  “spark,”  may 
be  shown  as  OKSN,  Fig.  5. 

If  the  vibrator  opens  with  no  areing — that  is,  with  an  abso¬ 
lutely  instantaneous  break — the  primary  current  will  fall  on  a 
line,  PM,  Fig.  2,  which  corresponds  to  a  charging  curve  of  a 
condenser.  If,  then,  we  imagine  the  time  of  PM  to  be  widened 


FIGS.  5,  6  AND  7. — SPARK  RECORD,  TIME  OF  BREAK  MAGNIFIED  AND 
STATIC  DISCHARGE  MAGNIFIED. 


to  XZ,  Fig.  6,  to  represent  perhaps  millionths  of  a  second, 
while  AM  represents  thousandths  of  a  second.  Fig.  2  will  ap¬ 
pear  as  Fig.  6. 

If  there  is  arcing  at  the  vibrator,  or  if  a  primary  condenser  of 
very  large  capacity  is  used,  P'M'  might  appear  as  is  shown  by 
the  dotted  line  P'M".  In  this  case  the  form  of  PM  would  be 
affected  by  the  secondary  coil  conditions. 

By  widening  OKS  of  Fig.  5  in  a  similar  way,  XSN  of  Fig.  7 
is  the  “spark”  and  ZNR  is  the  “arc”  of  the  secondary  current, 
shown  by  OSNR  of  Figs.  3  and  5. 

The  condenser  Cp  will  be  charged  at  P'M',  Fig.  6,  by  a  pres¬ 
sure  of  the  order  of  100  volts  and  about  equal  to  the  battery 
Np 


voltage  plus 


N, 


times  the  secondary  voltage  OS,  Fig.  4,  al¬ 


though  it  is  possible  that  this  pressure  will  not  be  maintained 
long  enough  on  XZ,  Fig.  7,  to  charge  the  condenser  fully. 

Since  at  some  point  below  P,  Fig.  2,  the  secondary  current  is 
established,  the  primary  ampere  turns,  Npip,  are  replaced  by 

LI* 

N$Ig,  and  the  discharge  of  the  electroc-magnetic  energy 


2 

of  the  core  takes  place  in  the  secondary  coil  on  the  line  NR 
of  Fig.  5.  During  or  immediately  following  the  discharge  the 
charge  in  the  primary  condenser  Cp  is  released,  and  flows  back 
through  the  battery,  etc. 

If  the  secondary  gap  is  too  long  to  be  jumped,  all  the  sec¬ 
ondary  magnetic  energy  will  appear  only  as  static  electricity, 
which  will  charge  the  spark  points  and  wires  of  the  secondary 
coil  and  then  surge  back  and  forth  until  frittered  out.  .\t  the 
same  time  the  charge  in  the  condenser  Cp  will  also  surge  in  the 


primary  coil,  the  primary  and  secondary  surges  affecting  each 
other  in  a  way  depending  upon  the  natural  resonance  periods 
of  the  two  circuits.  A  primary  coil  back  surge  charges  the 
battery. 

If  the  secondary  coil  has  no  gap,  being  short  circuited,  a 
secondary  current  will  be  produced,  both  during  the  make  and 
break,  of  practically  the  same  quantity,  although  of  differing 
half-wave  forms.  (See  Electrical  World,  Fig.  5,  p.  1242,  Dec. 
25,  1906.)  There  will  be  no  static  charge  in  this  case  in  the 
secondary  circuit. 

It  is  to  be  noted  that  XSN  of  Fig.  7  represents  the  static  dis¬ 
charge  in  the  spark-gap  of  the  “spark,”  OS  representing  the 
maximum  spark  current  in  amperes.  ZNR  is  the  “arc”that  fol¬ 
lows.  The  first  is  so  rapid  as  to  be  detonative  in  character  and 
has  a  value  depending  on  the  capacity  of  the  condenser  C« 
or  upon  the  capacity  of  the  spark-gap,  etc. 

Beginning  at  some  point  on  XS,  Fig.  7,  a  brush  discharge  oc¬ 
curs,  the  gap  becoming  filled  with  ionized  particles,  which  finally 
establish  a  “spark”  at  S,  liberating  the  static  energy.  The  elec¬ 
tromagnetic  discharge  then  follows.  The  part  XSN  is  too  rapid 
to  be  recorded  by  the  oscillograph,  while  NR  lasts  a  few  thou¬ 
sandths  of  a  second  or  until  the  arc  breaks  at  R.  When  the  arc 
breaks  no  doubt  there  is  some  energy  still  in  the  core.  This 
energy  is  frittered  away  by  primary  and  secondary  coil  surges, 
which  are  damped  by  the  copper,  iron  and  condenser  losses  of 
the  primary  and  secondary  circuits. 

Repeated  oscillograph  and  other  tests  of  many  spark  coils  lead 
the  writer  to  believe  that  the  conditions  mentioned  in  connection 
with  PM  and  ON  above.  Figs.  2  and  3,  are  very  important  ones 
in  the  design  and  operation  of  spark  coils.  All  electrical,  mag¬ 
netic  and  physical  constants  and  their  inter-relations  are  in¬ 
volved  therein.  For  instance,  the  capacity  of  the  condenser  Cp 
affects  the  character  of  the  spark  by  its  back  surge,  as  well  as 
enabling  the  spark  to  be  produced  by  allowing  the  vibrator  to 
open  without  arcing.  Upon  the  capacity  of  the  condenser  de¬ 
pends  also  the  rapidity  with  which  the  primary  current  Ip  is 
stopped,  and  thus  also  the  maximum  value  of  the  secondary 
voltage  Es. 

An  interesting  accident  led  to  the  study  of  the  static  dis-  - 
charge.  Most  of  the  records  of  the  writer  were  made  by  means 
of  a  Duddell  oscillograph,  which  has  metal  fuses.  Several 
years  ago  a  General  Electric  instrument  was  put  into  service  on 
spark-coil  tests  because  it  was  more  easily  adjusted  than  the 
older  type.  Gold-foil  fuses  on  paper  were  used  in  series  with 
the  oscillograph  strips.  These  would  not  last  long  enough  to 
obtain  a  record  of  the  secondary  or  spark  current,  burning  up 
in  one  or  more  seconds,  and  stopping  the  secondary  current  by 
introducing  a  large  gap.  This  current  was  measured  at  Is, 
Fig.  I,  and  the  fuse  burning  occurred  in  spite  of  the  fact  that 
the  current  actually  recorded  by  the  primary-coil  galvanometer 
was  several  times  as  large;  also  notwithstanding  that  the  fuses 
carried  0.5  amp  direct  current  without  burning  out.  The  latter 
test  was  made  at  500  volts  with  a  lamp  resistor. 

A  special  test  of  gold-strip  fuses,  placed  in  clamps  and  con¬ 
nected  in  series  with  an  adjustable  spark-gap  connected  to  the 
secondary  of  a  Loiseaux  coil  operated  by  three  storage  cells, 
gave  the  following  results : 

With  spark-gaps  varying  from  0.3  in.  to  0.02  in.,  the  fuses 
burned  in  a  few  seconds  after  starting  the  coil,  the  flame  begin¬ 
ning  at  either  end,  depending  upon  the  direction  of  the  sec¬ 
ondary  current.  The  length  of  time  required  to  burn  the  fuse 
varied  with  the  length  of  the  spark-gap,  and  some  other  condi¬ 
tions  not  as  yet  understood. 

When  the  spark-gap  was  closed  so  that  there  was  no  storage 
of  static  charges  the  fuses  lasted  indefinitely,  showing  no  signs 
of  burning,  although  the  average  current,  as  recorded  by  the 
oscillograph,  was  found  to  be  many  times  as  large  as  when  the 
spark-gap  was  open.  On  opening  the  spark-gap  slowly 
while  the  coil  was  in  operation,  it  was  found  that  the  fuse  also 
held  indefinitely,  until  the  spark  reached  a  length  of  approxi¬ 
mately  0.02  in.,  with  the  particular  coil  and  existing  conditions. 

In  an  endeavor  to  explain  the  burning  of  the  fuses,  all  previ¬ 
ous  spark  records  were  studied  to  find  out  whether  there  had 
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been  a  ballistic  throw  of  the  oscillograph.  Out  of  more  than  100 
records,  two  plates  were  discovered  which  showed  a  faint  line 
at  SN,  Fig.  3.  One  of  these  plates  was  made  with  a  Duddell 
and  the  other  with  a  General  Electric  oscillograph,  using  the 
same  spark  coil  (Loiseaux  Brunet  Freres).  Any  very  wide 
movement  of  the  strip  and  mirror  at  a  speed  approaching  that 
of  its  natural  period  (5000  to  8000  per  second),  such  as  that 
caused  by  a  large  momentary  current,  would  not  be  likely  to  be 
seen  at  all  on  the  plate,  and  it  required  some  imagination  to  see 
the  ballistic  record  on  the  two  plates  above.  This  result  will  be 
referred  to  again  later. 

The  energy  appearing  in  the  spark-gap  may  be  classified  as 
follows :  I.  Brush  discharge.  2.  Spark  or  static  discharge,  like 
that  from  a  Leyden  jar.  3.  Arc  or  electromagnetic  discharge. 
4.  Heat  energy  from  the  brush,  static  and  arc  discharges.  5. 
Electromagnetic  wave,  as  in  wireless  telegraphy,  largely  from 
the  static  discharge.  6.  Sound  wave,  largely  from  the  spark  (2) 
above,  consisting  of  a  very  short,  dense  wave,  spreading  out 
from  the  gap  like  an  enlarging  shell. 

It  should  be  evident  that,  by  the  use  of  a  variable  secondary  or 
spark-gap  condenser,  Cg,  Fig.  i,  connected  in  parallel,  and  by 
varying  the  length  of  the  gap,  the  form  and  characteristics  of 
the  spark-gap  energy  may  be  varied  at  will  as  follows : 

(a)  A  long  spark-gap  and  a  condenser  C«  of  as  large  a  capac¬ 
ity  as  may  be  used  without  absorbing  all  of  the  spark  will  pro¬ 
duce  a  brilliant  white,  fat-appearing  spark  and  giving  forth 
much  sound. 

Its  duration  is  so  brief  that  its  image  cannot  readily  be  spread 
out  when  viewed  in  a  revolving  mirror.  Blowing  upon  it  has 
no  effect.  It  will  not  readily  ignite  paper,  but  will  explode  or 
burst  holes  in  the  paper.  It  is  estimated  by  Thomson  that  the 
pressure  in  the  path  of  a  “spark"  is  more  than  660  atmospheres. 
This  is  due,  no  doubt,  to  the  sudden  heating  of  the  medium  in 
the  spark  path  and  to  the  pinch  effect  of  the  magnetic  lines  of 
force. 

Investigations  have  been  made  along  these  lines  during  the 
past  three  years  in  order  to  devise  a  spark  coil  to  be  used  with 
a  spark  recorder  (Electrical  World,  July  21,  1906,  page  134). 
With  certain  coils,  a  short  gap  and  a  condenser  C»  of  large 
capacity,  spark  records  have  been  obtained  which  a  blind  man 
could  interpret.  Resonance  is  not  necessary  to  obtain  these 
results. 

(b)  With  the  proper  adjustment  of  the  capacity  of  the  con¬ 
denser  Cg,  consisting  of  a  few  square  inches  of  tin-foil  on  oppo¬ 
site  sides  of  window  glass,  resonance  sparks  may  be  produced. 
Sometimes  five  or  six  may  be  counted  in  a  rocking  or  revolving 
mirror.  These  sparks  will  have  the  characteristics  of  the  static 
sparks  mentioned  above,  the  total  energy  being  divided  among 
a  number  of  sparks. 

(c)  If  no  secondary  condenser  is  used,  and  especially  with  a 
rather  short  gap,  an  arc  will  occur  lasting  several  thousandths 
of  a  second.  This  “arc”  is  violet,  yellow  and  red  in  color,  much 
less  brilliant  than  the  “spark”  noted  above,  and  when  its  image 
is  viewed  in  a  revolving  mirror  it  appears  spread  out  into  a 
long  band  of  flame.  It  is  greatly  changed  by  blowing  upon  it. 
It  will  readily  ignite  paper — that  is,  it  burns,  but  does  not  ex¬ 
plode  the  holes.  In  general,  this  “arc”  has  the  characteristics 
of  the  common  direct-current  arc. 

A  number  of  oscillograms  were  made,  shown  in  Figs.  8, 
9.  10,  II,  12,  13  and  14,  using  the  Loiseaux  coil  with  parallel 
secondary  condensers  about  the  spark-gap,  a  three-cell  storage 
battery  and  different  lengths  of  spark-gap.  Fig.  15  was  obtained 
with  a  series  condenser,  the  capacity  of  which  was  adjusted  to 
produce  resonance.  There  were  between  100  and  125  vibrations 
per  second. 

In  the  accompanying  oscillograms.  Fig.  8  shows  the  bat¬ 
tery  voltage,  the  spark  current  and  the  primary  current,  the 
arrangement  used  being  that  indicated  in  Fig.  i ;  the  spark- 
gap  measured  0.25  in.  and  the  secondary  capacity  zero.  Fig. 
9  refers  to  conditions  similar  to  those  of  Fig.  8  except  that  the 
secondary  capacity  Cg  had  the  value  given  by  a  condenser 
formed  of  two  conductors  20  sq.  cm  in  area  separated  by  win¬ 
dow  glass.  In  Fig.  10  the  condenser  area  was  increased  to 


50  sq.  cm;  the  e.m.f.  in  this  case  was  measured  between  P  and 
BP,  Fig.  I.  In  Fig.  11  the  capacity  was  decreased  to  zero  and 
the  spark-gap  was  decreased  to  0.05  in.  Fig.  12  shows  the  re¬ 
sults  for  conditions  similar  to  those  of  Fig.  ii  except  that  the 
condenser  had  an  area  of  25  sq.  cm.  In  Fig.  13  the  spark-gap 
was  decreased  to  0.004  in.  and  the  condenser  area  was  in¬ 
creased  to  670  sq.  cm.  Fig.  14  was  obtained  when  the  capacity 
was  zero  and  the  spark-gap  length  0.004  in.  Fig.  15  shows 
the  results  when  the  secondary  condenser  was  given  such  a 
capacity  as  to  produce  resonance. 

A  study  of  the  spark  records  shows  that  the  shorter  the  gap, 
the  larger  will  be  the  recorded  electromagnetic  discharge 
(longer  and  higher  records)  ;  and  the  larger  the  capacity  of  the 
secondary  condenser  Cg,  the  less  will  be  the  secondary  recorded 
current. 

A  few  calculations  were  undertaken  in  order  that  the  maxi¬ 
mum  static  discharge  current  OS,  Fig.  7,  might  be  estimated,  as 
follows ; 

The  time,  XZ,  must  be  less  than  the  width  of  the  line  ON, 
PM,  etc.,  or  of  the  order  of  0.000001  second.  The  maximum 
voltage  OS,  of  Fig.  4,  may  be  taken  in  an  illustrative  case  as 
6000  volts.  The  secondary  capacity  might  be,  for  example, 
0.00001  microfarad  or  more.  The  resistance  of  the  spark  varies 


FIGS.  8,  9,  10  AND  II. — os-  FIGS.  12,  I3,  I4  AND  IS. — OS¬ 
CILLOGRAMS.  '  CILLOGRAMS. 


from  infinity  at  X  to  a  few  ohms  at  Z,  Fig.  7.  According  to 
Slaby,  the  resistance  of  a  3-mm  spark-gap  is  2.3  ohms.  On  the 
basis  that  the  time  record  of  a  spark  should  be  as  shown  in 
Fig.  5  and  illustrated  in  Fig,  7,  the  secondary  energy  J  may  be 
divided  into  two  parts,  as  illustrated  in  Fig.  7,  into  the  “static,” 
CgE'max 

CgE'max  6000*  0.00001 

J  cap  = - = - X 

2  2  1,000,000 

=  0.00018  joule  or  watt-second. 

Since  J  =  lav  X  t  X  - 

2 


then  0.00018  =  lav  X  0.000001 


and  lav  =  0.6  amp,  and 


the  maximum  secondary  current,  /»,  would  be  much  larger. 
Again,  since  the  discharge  of  a  condenser  when  time  t  equals 
E 

zero,  gives  /=—  where  I  is  the  initial  discharge  of  the  con¬ 


denser  as  at  OS,  Fig.  7,  and  E  is  the  maximum  voltage  OS, 
6000 

Fig.  4,  there  results  7= — — .  Inasmuch  as  the  gap  is  broken 


down  at  this  point,  R  is  small,  thus  making  I  very  large.  This 
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current  is  that  in  the  gap  and  not  necessarily  in  the  secondary 
coil. 

There  seems  to  be  little  experimental  evidence  as  to  which 
form  of  energy  is  the  most  efficient  in  ignition.  In  regard  to  a 
pure  static  discharge,  everyone  is  familiar  with  the  ignition  of  a 
gas  flame  by  rubbing  the  feet  on  the  carpet  and  permitting  a 
spark  to  jump  from  one’s  finger  to  the  fixture.  Moreover,  it  is 
well  known  that  a  Leyden  jar  discharge  will  blow  grains  of 
gunpowder  to  pieces  without  igniting  them,  and  that  they  will  be 
ignited  if  the  discharge  is  passed  through  a  wet  string  of  high 
resistance.  Lightning  strokes  similarly  have  great  explosive 
and  bursting  power,  but  generally  fail  to  ignite  solid  com¬ 
bustibles,  although  an  electric  arc  of  small  power  and  energy 
will  generally  do  so. 

Just  what  relative  igniting  effect  XSZ  (Fig.  7)  has  as  com¬ 
pared  to  that  of  ONR,  is  thus  not  absolutely  known.  It  would 
seem,  however,  that  a  very  explosive  mixture  would  respond 
to  the  detonative  effect  of  XSZ  and  that  a  weak  mixture  would 
be  more  readily  ignited  by  energy  in  the  form  of  a  slow  arc 
<0.001  second)  as  ONR.  Therefore,  in  a  gas  engine  a  hot  arc 
is  what  is  desired  and  not  a  brilliant  and  apparently  hot,  fat 
■“spark”;  the  hot  arc  should,  however,  be  bunched  as  much  as 
possible. 

A  very  excellent  conception  of  the  distinctions  noted  above 
may  be  obtained  by  watching  the  image  of  the  spark  in  a  rapidly 
rocking  mirror  or  in  a  cube-shaped  mirror  mounted  on  a  motor- 
shaft.  One  may  also  use  a  double-plane  mirror  mounted  across 
the  diameter  of  rotation  and  perpendicular  to  the  plan  of  rota¬ 
tion,  meanwhile  varying  the  length  of  the  spark-gap,  with  and 
without  different  amounts  of  series  and  parallel  secondary 
capacity.  The  length,  size,  shape,  colors,  amount  of  flame, 
noise,  amount  of  ozone  generated,  brush  discharge,  ability  to 
puncture  paper,  and  whether  holes  are  burned  or  burst  out, 
ability  to  ignite  the  corner  or  middle  of  a  sheet  of  paper,  oscil¬ 
lations  of  the  spark,  duration  of  the  spark  and  arc,  and  other 
characteristics  may  be  noted. 

The  length  of  the  arc  may  be  determined  by  a  micrometer- 
screw  fitted  with  conical-shaped  brass  spark-points.  The 
amount  of  flame  may  be  determined  by  color  of  the  arc,  by 
blowing  upon  it  while  viewing  it  in  a  mirror  rocked  rapidly  by 
'hand,  or  by  using  a  mirror  mounted  on  a  motor-shaft.  The 
-duration  of  the  arc  and  spark,  and  the  presence  of  oscillations, 
■can  be  determined  by  the  use  of  the  revolving  mirror.  If  the 
■speed  of  the  mirror  is  known,  the  duration  of  the  visible  arc 
lin  seconds  may  be  calculated,  or  in  case  of  resonance,  the  time 
between  sparks  may  be  measured  and  the  frequency  calculated. 

Another  simple  way  to  determine  the  duration  of  the  “arc” 
is  to  mount  the  spark-gap  on  the  end  of  a  revolving  wheel 
spoke,  thereby  noting  its  apparent  length. 

DESIGN  AND  RESONANCE. 

If  the  vibrator  opens  the  primary  circuit  instantaneously  at  P, 


Fig.  2,  the  core  will  be  charged  with  Jp  =  —  =  0.048  watt- 

second  or  joule  of  energy,  and  the  circuit  will  be  as  shown  in 
Fig.  16.  If  there  be  no  secondary  coil,  the  above  magnetic 
energy  will  be  changed  to  dynamic  energy  which  will  charge  the 
condenser  Cp.  Assuming  that  there  are  no  appreciable  hyster¬ 
esis  or  eddy  currents  in  the  core,  no  copper  losses  in  the  coil  P 
and  circuit,  and  no  dielectric  losses,  the  0.048  watt-second  will 
appear  as  static  energy. 


leap  — 


CE*  „  0.16  £’p 

-  =  0.048  = 

2  2,000,000 


from  which  £p  =  784  volts. 

Another  way  of  calculating  the  maximum  primary  e.m.f.  is: 


£p  =  Imax 


1/  0.0043 
O.IO 


=  722  volts. 


1,000,000 

This  static  energy  again  changes  to  the  current  form,  then 
into  magnetic  energy  with  Ip  =  o,  etc.,  surging  back  and  forth 
indefinitely.  The  battery  e.m.f.  affects  the  Jorm  of  the  surge 
waves  slightly. 


If,  however,  there  is  resistance  in  the  coil  and  circuit,  iron 
and  dielectric  losses,  some  of  the  energy  will  disappear  during 
each  surge,  as  in  Fig.  17.  All  causes  of  loss  of  energy  may  well 
be  expressed  as  an  equivalent  resistance,  Rp.  From  the  stand¬ 
point  of  design,  the  above  losses  during  one  surge  should  never 
exceed  a  small  per  cent  of  the  total  energy. 

The  period  Tp  of  the  above  resonance  surges  may  be  readily 
calculated  from  the  simple  equation  Tp  =  2irVZ-j»Cp  =  0.00017 

second,  shown  in  Fig.  17.  The  frequency,  f=  =6020 


complete  oscillations  per  second,  which  is  rather  too  high  for 
the  ordinary  oscillograph. 

If  the  equivalent  resistance,  Rp,  of  the  above  primary  circuit 

/  4L 

is  such  that  R  is  greater  than  >  ,  or  if  Rp  is  greater 

than  316  ohms,  the  surge  will  be  unidirectional  and  the  primary 
current  will  continue  in  the  same  direction,  dying  out  without 
passing  through  zero.  A  secondary  coil  would  absorb  energy 
frorti  the  primary  during  each  surge,  and  would,  therefore,  act 
as  an  equivalent  resistance  Rp  in  the  primary  circuit,  as  in  Figs. 
2  and  18. 

Referring  again  to  Fig.  17,  it  is  seen  that  if  the  frequency  / 
be  made  very  great  and  T  very  small,  then  the  speed  of  cutting 
lines  of  force,  shown  by  time  t,  will  be  great.  The  problem 
then  is  to  reduce  t  to  as  near  nothing  as  possible  and  to  have 
a  unidirectional  half-surge,  as  shown  in  Fig.  18.  Moreover, 
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HGS.  16,  17  AND  18. — CIRCUITS  AN'D  OSCILLOGRAMS  FOR  RESONANCE. 


large  losses  in  the  primary  circuit  are  not  permissible  so  that  Rp 
should  represent  only  the  absorption  of  energy  by  the  secondary 
coil. 

Since  the  self-induction  Lp  of  the  primary  coil  is  fixed  by 
considerations  taken  up  in  previous  papers,  concerning  Ip  and 
Jp,  or  the  energy  of  the.  spark,  it  is  evident  that  f  cannot  be  in¬ 
creased  except  by  reducing  the  capacity  of  the  primary  con¬ 
denser  Cp.  This,  however,  cannot  be  done  without  arcing  at 
the  vibrator,  which  would  tend  to  prolong  the  surge  or  increase 
t.  Hence,  there  must  be  more  speed  in  the  vibrator  in  order 
that  Cp  may  be  reduced  and  f  increased. 

The  above  discussion  regarding  the  capacity  of  Cp  also  ap¬ 
plies  to  the  use  of  a  condenser,  Cp',  in  parallel  with  the  timer  of 
a  non-vibrating  coil.  Hence,  a  snap-break  timer,  with  a  con¬ 
denser,  should  be  used  on  motor  cycles  with  a  non-vibrating 
coil  for  high  battery  efficiency. 

With  the  above  desirable  features  in  the  primary  coil,  it  would 
require  comparatively  few  turns  (iV*)  on  the  secondary  to 
cause  a  spark  to  jump  the  gap.  The  resistance  £»  could  be 
made  small,  and  practically  all  of  the  energy,  transferred  to  the 
secondary  coil  as  dynamic  energy,  would  appear  as  heat  in  the 
spark-gap. 


^  ^  N ,  i  Ls  20.8 

£«  =  £p  .  ,  =Ep  \  ^  =  722  \l - =  50,000  volts, 

Np  '  £p  '  0.0043 

a  voltage  which  is  practically  unattainable  because  of  the 
sloTvness  of  the  break  at  the  vibrator.  .A.bout  15,000  volts  were 
obtained  from  the  coil  used  by  the  author.  A  vibrator  should 
be  designed  which  would  open  with  the  speed  of  a  rifle  bullet. 

SECONDARY-COIL  RESONANCE. 

By  placing  a  condenser  C*  consisting  of  two  sheets  of  tin-foil, 
each  approximately  25  sq.  cm  in  area,  on  opposite  sides  of  a 
sheet  of  glass  of  about  0.25  cm  in  thickness,  in  parallel  with  the 
spark-gap,  resonance  sparks  were  produced. 

^  KAN  7X25X1 

Ct=  --  , - =  -  =0.00006  mf. 

4jrd  900.000  4""  0.25  X  900,000 

The  secoirdary  capacity  which  would  produce  resonance  of 
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the  same  frequency  (Tp)  as  that  of  the  primary  circuit  of  the 
coil  is  calculated  thus : 

r«  =  2ir  V  LgCs,  from  2'^f  L  =  — -77^,  which  is  the  condition 

2ir/C 

for  resonance  for  a  frequency  /. 

0.00017  =  2JrV  20T3  C» 

Cs  =  0.00004  >»/• 

This  capacity  is  so  small  as  to  be  comparable  with  the  capacity 
of  the  secondary  windings,  spark  coils  and  spark  points. 
CONCLUSIONS. 

The  method  of  designing  spark  coils  have  greatly  inmprovcd 
during  the  past  few  years,  mainly  by  securing  a  more  rapid  break, 
as  by  using  hammer  blows,  vibration  waves  in  a  thin  metal 
spring,  etc.  It  would  seem  from  the  considerations  of  the  above 
conditions  that,  by  the  use  of  a  single  spark  and  a  still  more 
rapid  break,  the  spark-coil  efficiency  might  easily  be  increased 
to  50  or  60  per  cent. 

Long  Distance  Transmission  in  Wisconsin. 

The  Southern  Wisconsin  Power  Company  is  hurrying  to  com¬ 
pletion  its  hydro-electric  generating  station  near  Kilbourn  on 
the  Wisconsin  River,  and  its  iio-mile,  66,ooo-volt  transmission 


gregate  rating  of  10,000  kw.  These  machines,  with  the  trans¬ 
formers  for  raising  the  e.m.f.  to  66,ooo  volts,  and  the  auxiliary 
electrical  apparatus,  are  of  General  Electric  manufacture. 

The  transmission  circuits  consist  of  six  wires  having  the 
equivalent  conductivity  of  a  Xo.  o  copper  wire.  One-half  of  the 
conducting  material  is  copper  and  the  other  aluminum.  The 
two  three-phase  circuits  are  erected  in  separate  vertical  planes, 
being  suspended  by  Thomas  disk-type  insulators  from  cross- 
arms  on  Aermotor  steel  towers.  The  height  from  the  ground 
at  the  lowest  wire  is  40  ft.  The  towers  are  of  the  lattice-work 
windmill  type  erected  on  four  reinforced  concrete  bases.  A 
view  of  the  transmission  line  erected  along  the  route  of  a  rail¬ 
way  system  to  which  it  feeds  energy  is  shown  herewith. 

The  substation  for  lowering  the  e.m.f.  from  66,000  to  13,200 
volts  for  the  Milwaukee  system  will  contain  six  2000-kw  Allis- 
Chalmers  transformers.  The  energy  will  be  employed  for  sup¬ 
plementing  the  present  supply  from  the  steam-engine-driven 
generating  station  in  Milwaukee.  One  of  the  uses  to  which  this 
energy  is  now  being  put  is  the  operation  of  a  single-phase, 
25-cycle  railway.  This  railway  is  now  being  equipped  with 


FIG.  I. — KILBOURN  HYDRO-ELECTRIC  POWER  HOUSE.  2. — DOUBLE  THREE-PHASE  660O-VOLT  TRANSMISSION  LI.NE  A.\I) 

RAILWAY  CIRCUIT. 

system  for  supplying  energy  to  the  13,200-volt  distributing  sys¬ 
tem  of  the  Milwaukee  Electric  Railway  &  Light  Company.  It  1200-volt,  direct-current  apparatus,  the  energy  for  which  will 

is  probable  that  the  installation  will  be  completed  and  in  opera-  be  obtained  through  6oo-volt,  rotary-converters  connected  in 

tion  during  this  month.  series.  Both  the  older  and  the  new  equipment  were  built  by  the 

The  generating  equipment  at  the  Kilbourn  plant  comprises  General  Electric  Company,  which  suggested  the  change  from 

four  2300-volt,  three-phase,  25-cycle  alternators  having  an  ag-  single-phase  to  direct  current. 


CENTRAL  STATION 

MANAGEMENT,  POLICIES  AND  COMMERCIAL  METHODS 


Shop  Window  Lighting  in  Fort  Smith,  Ark. 

.\t  the  May  meeting  of  the  Associated  Retailers  of  Fort 
Smith,  Ark.,  the  question  of  window  lighting  was  taken  up, 
with  the  result  that  a  resolution  was  adopted  to  the  effect  that 
all  members  of  the  association  should  light  their  windows  at 
dusk  and  keep  them  lighted  until  ii  or  12  o’clock.  Owners  of 
some  of  the  larger  stores  spoke  very  strongly  in  favor  of  this 
resolution,  giving  results  of  their  own  experience  in  window 
lighting.  The  resolution  was  adopted  unanimously,  and  a  com¬ 
mittee  appointed  to  interview  Mr.  J.  Walter  Gillette,  manager 
of  the  Fort  Smith  Light  &  Traction  Company,  in  regard  to 
securing  a  flat  rate  upon  this  class  of  lighting.  The  attractive 
appearance  of  stores  in  other  large  cities  is  responsible  for  this 
effort  of  the  merchants  of  Fort  Smith  to  bring  their  city  up  to 
the  highest  possible  standard  of  decorative  illumination.  It  is 
felt  that  decorative  window  displays  and  increased  installations 


of  electric  signs  will  attract  the  people  to  the  main  streets  in 
the  evening  and  result  in  a  largely  increased  business  for  the 
merchant,  as  well  as  stamping  those  promoting  the  scheme  as 
champions  of  a  more  beautiful  and  desirable  city. 


Electric  Street  Signs  in  Spokane,  Wash. 

Mr.  M.  C.  Osborn,  contract  agent  of  the  Washington  Water- 
Power  Company,  of  Spokane,  Wash.,  exhibited  to  his  friends 
at  the  recent  National  Electric  Light  convention  a  book  of 
photographs  showing  the  numerous  handsome  electric  signs 
on  the  streets  of  Spokane.  One  feature  shown,  which  in  his 
opinion  is  capable  of  considerable  development  in  the  down¬ 
town  districts  of  the  larger  cities,  is  an  electric  sign  on  the 
corner  of  each  building.  Merchants  having  buildings  on  corners 
will  find  that  an  electric  sign  giving  the  name  of  each  street, 
placed  on  the  corner  of  the  building,  wdll  not  only  be  appre- 
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dated  by  the  public,  but  will  help  impress  the  location  of  the 
store  on  visitors  in  the  town  and  bring  them  back  to  that  corner 
to  make  purchases.  It  is  thus  not  only  a  good  movement  from 
a  civic  standpoint,  but  good  business  for  the  merchants  and 
commercial  houses  which  put  these  signs  up. 


Central-Station  Facts  and  Factors. 


In  the  Electrical  World  of  April  29,  1909,  page  1032,  a  table 
was  printed  giving  central-station  facts  and  factors  from  seven 
central  stations.  In  the  issue  of  May  6,  1909,  was  another  table 
giving  similar  data  compiled  from  the  reports  of  26  Iowa 
central  stations  by  Mr.  Austin  Burt,  chairman  of  the  “Fact 
and  Fact9rs”  Committee  of  the  Iowa  Electrical  Association  and 
report^4  2,t  the  Cedar  Rapids  convention  of  that  association 
April,, 2J.,,  Accompanying  this  article  is  a  continuation  of  the 
table  published  in  our  issue  of  April  29,  which  gives  data  from 


method  of  handling  is  to  leave  the  boiler  cut  in  on  the  steam 
line,  but  to  bank  its  fires.  This,  of  course,  keeps  the  boiler 
under  pressure  and  reduces  somewhat  the  time  which  would  be 
necessary  to  put  it  in  service  when  needed.  The  third  method 
is  to  keep  both  boilers  in  service  during  the  24  hours,  running 
them  at  very  light  load  most  of  the  time.  Very  conflicting 
testimony  can  be  found  among  small  central-station  operators 
as  to  the  relative  merits  of  these  methods.  Some  claim  that  it 
is  just  as  economical  to  maintain  in  operation  more  boilers  than 
are  necessary  to  carry  the  load  during  light-load  periods,  as 
it  is  to  reduce  the  number  of  boilers  to  just  the  capacity  which 
will  carry  the  load.  The  practice  and  experience  of  the  larger 
central  stations  indicate,  on  the  other  hand,  that  the  best  re¬ 
sults  are  to  be  expected  when  boilers  are  worked  at  nearly 
full  load  unless  there  are  some  very  abnormal  conditions  in 
the  plant.  To  illustrate  this  point,  some  fairly  large  central 
stations  make  it  a  practice  to  watch  the  cutting  in  and  out  of 
boilers  closely,  and  to  require  that  the  feed-water  consumption 


T.\1:LK  of  CEXTR.VL  station  facts  and  factors— II.* 

A. — Central  Information. 


Nu!nber  of  company . 

8 

9 

10 

1  1 

12 

13 

/  14 

15 

Kw  rating  of  stations . 

400 

100 

3.200 

,000 

835 

565 

200 

260 

Total  population  of  district  served .  S.ooo  t.Soo 

B. — Utilisation  of  Investment 

85,000  15,000 

and  Apparatus. 

15,000 

7.500 

3.500 

5,000 

Total  liabilities  per  kw  of  station  rating . 

$2£0 
a  $07.50 
b  $82.50 

$300 

$380 

$329 

$171.70 

$200 

.... 

Gross  yearly  income  per  kw  of  station  rating .  ; 

$90 

$99 

$8932 

$124.42 

$96.48 

$93-48 

$88.40 

Gross  yearly  income  per  $100  liabilities . | 

Per  cent  of  gross  yearly  income  spent  for  operation  (including 

a  $27.00 
b  $33-00 

$33 

$23.50 

$34-98 

$56.20 

$46.73 

$36.00 

everything:  but  interest  and  depreciation) . 

54% 

50% 

51% 

46% 

56% 

Yearly  operating  expenses  per  $100  liabilities . 

$11.90 

$17.71 

$26.23 

$27.07 

•  •  •  • 

Average  income  per  consumer . . 

Total  connected  load  in  kw  per  kw  of  station  capacity . 

$97 

$58.27 

$78.07 

$66.88 

$41.91 

.... 

Till 

2.8 

1.56 

1-45 

1.6s 

1.23 

“  “  r  r 

Connected  kw-load  in  lamps  per  kw  of  station  capacity . 

•  1  -  - 

1.6 

1.05 

0.99 

1-42 

1.23 

.... 

Connected  per  kw-load  in  motors  per  kw  of  station  capacity . 

Connected  kw-load  in  heating  apparatus  per  kw  of  station  capacity 

i.i 

0.51 

0.46 

0.23 

0.28 

0.67 

0.1 

•  .  . 

Kw-hours  sold  or  accounted  for  per  too  kw- hours  generated . 

•  ••• 

f  e  0.85 
(  d  0.80 

76.7 

75-4  . 

«75 

8t.i 

Kw-transformer  capacity  per  kw  of  a.  c.  station  capacity . 

e  0.82 

e  0.78 

e  0.8s 

0.88 

.... 

Kw-transformer  capacity  ^r  kw  of  connected  load . 

e  0.78 

e  1.01 

e  0.61 

0.77 

.  t  .  , 

Kw-station  capacity  per  employee,  all  departments . 

50 

11% 

56 

40 

32.S 

Yearly  load  factor  (average  load  divided  by  maximum) .  17%  ....  24% 

C. — Development  of  Territory  Served. 

22% 

24% 

33 

Gross  yearly  income  per  capita  of  population . 

J  0  $5-40 

1  b  $6.60 

$6 

$3.80 

$5-95 

$6.92 

$7.27 

$5.34 

$4-60 

Investment  per  capita . 

$20. 

$25-33 

$18.33 

$12.93 

$11-43 

Watts  station  capacity  per  capita . 

80 

66 

41 

67 

56 

75 

57 

52 

Number  of  consumers  per  too  of  population . 

4 

7 

6 

I  1 

12 

•Table  I  was  presented  in  the  Electrical  World  of  .\pril  29,  1909,  on  page  1032.  a.  Electric  revenue  only.  b.  Electric  plus  heating  revenue,  c  On 
direct-current  system,  d.  On  alternating-current  distribution,  e.  Lighting  transformers  only.  /.  No  day  service. 


eight  more  central  stations.  For  obvious  reasons,  the  names 
of  companies  are  not  published.  An  explanation  of  the  various 
items  which  make  up  this  table  and  the  reasons  for  their  adop¬ 
tion  were  given  in  connection  with  the  first  article,  April  29. 

In  the  accompanying  table.  Company  8  operates  an  electric- 
light  and  steam-heating  plant.  Figures  are  given  on  the  earn¬ 
ings,  both  with  and  without  steam  heat  revenue.  Companies 
II  to  14  are  located  in  various  Western  towns,  all  being  west 
of  central  Nebraska.  They  are  under  efficient  management  and 
show  the  usual  high  earnings  of  Western  plants  properly 
managed. 

Boiler  and  Engine-Room  Routine  in  Small 
Central  Stations. 

In  the  smallest  central  stations  with  only  one  boiler  and 
engine  unit  there  is  left  no  choice  to  the  operator  as  to  what 
the  daily  routine  in  the  shape  of  starting  and  stopping  different 
units  shall  be.  However,  as  soon  as  a  plant  has  two  or  three 
engines  and  boilers  the  question  comes  up  of  the  best  handling 
of  these  for  different  loads. 

Beginning  with  the  boiler-room,  the  practice  of  small  com¬ 
panies  differs  considerably  as  to  the  cutting  in  and  out  of 
boilers  according  to  load.  For  example,  if  we  take  the  case 
of  a  small  plant  in  which  two  boiler  units  will  carry  the  peak 
load,  one  boiler  is  sometimes  shut  down  except  during  the  peak, 
being  completely  cut  off  when  the  fire  is  banked.  Another 


shall  be  at  a  rate  in  excess  of  the  normal  rating  of  the  boilers 
in  service  before  additional  boilers  can  be  cut  in. 

The  reason  for  the  higher  boiler  efficiency  when  furnaces 
are  worked  at  nearly  the  full  load  of  the  boilers  is  that  fires  arc 
usually  under  such  conditions  worked  in  such  a  way  as  to 
secure  the  better  combustion  of  the  coal  burned;  and  in  order 
to  maintain  steam  the  fireman  is  obliged,  without  realizing  it, 
to  keep  his  fires  in  good  condition  and  avoid  allowing  an  excess 
of  air  to  pass  in  the  furnace,  which  excess  seriously  affects 
economy.  Indeed,  the  very  fact  that  the  fireman  must  manage 
his  fires  so  as  to  get'  the  most  out  of  a  boiler  when  the  boiler 
is  fully  loaded,  of  itself  helps  economy.  If  there  is  an  excess 
of  boiler  capacity,  the  boilers  may  be  handled  in  a  very  ineffi¬ 
cient  manner  and  still  produce  steam  enough  to  keep  the  plant 
going. 

Coming  to  the  engine-room,  the  routine  of  starting  and  stop¬ 
ping  different  units  is  necessarily  dependent  on  the  number  and 
size  of  the  units  in  the  station.  There  is  a  general  tendency 
among  the  smaller  central  stations  both  to  purchase  units  much 
too  large  for  the  loads  to  be  carried,  and  to  operate  large  units 
on  light  loads  when  smaller  units  would  give  much  better 
economy.  A  large  unit  running  much  underloaded  many  hours 
a  day  is  sure  to  be  uneconpinical  and  to  take  much  more  steam 
than  would  be  required  by  a  smaller  unit  in  good  condition. 
It  is  a  common  mistake  among  the  smaller  central  stations 
when  enlarging  their  plant  to  displace  small  units  with  large 
ones,  leaving  no  small  units  to  carry  the  light  load.  The  most 
economical  stations  are  those  which  have  units  of  such  a  size 
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that  the  generating  equipment  can  be  fairly  well  adjusted  to 
the  load  to  be  carried  at  different  hours  of  the  day.  It  costs 
more  per  kilowatt  to  install  small  than  large  units,  and  the 
full-load  efficiency  of  the  former  is  not  as  good  as  that  of  large 
units;  but  it  is  only  a  few  hours  per  day  that  the  full-load 
economy  of  a  plant  is  of  value.  Another  advantage  of  sub¬ 
dividing  the  generating  equipment  of  a  plant  is  that  there  is 
less  danger  of  interruption  to  the  service  by  necessary  repairs 
to  one  of  the  units. 

The  usual  tendency  of  station  operating  engineers  is  to  run 
units  underloaded  for  the  reason  that  the  engines  require  less 
attention  in  this  way.  Frequently  the  smaller  units  in  a  plant, 
which  are  the  ones  which  should  rightly  be  run  during  light 
loads,  are  those  which  have  been  in  use  the  greatest  number  of 
years.  Consequently  they  are  worn  and  not  in  the  best  of. 
condition  for  economical  or  reliable  operation.  The  result  is 
that  the  newer  larger  units  are  run  underloaded  instead  of 
the  small  units  being  operated.  In  such  cases,  of  course,  the 
thing  to  do  is  to  put  the  small  units  in  good  condition.  The 
general  tendency  not  to  run  engines  fully  loaded  was  well 
illustrated  a  few  years  ago  by  a  medium-sized  plant  where  the 
plan  was  adopted  of  giving  the  engineers  and  firemen  a  pre¬ 
mium  for  the  reduction  of  kw-hour  cost  below  a  certain  estab¬ 
lished  figure.  The  plan  worked  well  and  a  considerable  pre¬ 
mium  was  earned  by  the  operating  force,  due  to  watchfulness 
and  to  station  economy.  One  of  the  points  which  the  force 
found  by  experience  had  a  most  important  influence  was  the 
operation  of  engines  well  loaded,  and  as  soon  as  the  load  fell 
off  so  that  larger  engines  were  no  longer  needed  they  were 
immediately  shut  down. 


standards,  standardized  resistances,  portable  load  boxes,  carbon 
and  water  rheostats,  portable  storage  cells,  test  racks,  special 
testing  sets ;  together  with  tools,  carrying  cases,  tool  belts  and 
special  devices  for  facilitating  the  work  of  meter  men.  In 
addition  to  the  above,  suitable  laboratory  apparatus  was  shown. 
In  this  collection  were  recent  types  of  primary  and  secondary 
laboratory  instruments,  including  precision  instruments,  port¬ 
able  instruments,  standard  cells,  standard  resistances  and 


FIG.  2. — METER  EXHIBIT. 


Meter  Committee’s  Exhibit  at  N.  E.  L.  A. 
Convention. 

The  exhibit  made  by  the  meter  committee  of  the  N.  E.  L.  A. 
at  the  Atlantic  City  convention  was  the  first  of  its  kind  ever 
given.  Supplementing  the  voluminous  report  on  meters  made 
by  the  committee,  its  purpose  was  to  bring  central-station 
managers  to  a  realization  of  the  importance  of  meter  work, 
and  the  necessity  of  having  a  well-organized  meter  department. 
To  accomplish  this,  the  most  modern  apparatus  and  equipment 
manufactured  and  the  best  standards  obtainable  were  shown, 
and  practical  and  technical  men  versed  in  meter  practice  and 
meter  problems  demonstrated  the  use  of  the  apparatus  and  ex¬ 
plained  the  theory  of  the  various  meters  and  devices.  The  ex- 


FIG.  I. — METER  EXHIBIT. 

hibit  contained  all  recent  types  of  all  makes  of  electrolytic, 
mercury  commutator  and  induction  motors  for  single-phase 
and  multiphase  alternating-current  and  direct-current  circuits, 

I  in  addition  to  special  meters,  such  as  the  Wright  demand  meter. 

1  Representative  meter  installations  with  various  types  of  service 

[boxes,  protective  devices,  etc.,  were  set  up  for  demonstration 
purposes.  The  testing  equipment  shown  comprised  stop¬ 
watches,  standard  portable  indicating  instruments,  rotating 


potentiometer  with  accessories,  experimental  apparatus  for 
demonstrating  the  principles  of  meters,  an  oscillograph  for 
showing  the  potential  and  current  wave  forms,  a  binocular 
microscope  for  the  inspection  of  jewels  and  pivots,  power-factor 
meters,  etc.  Copies  of  patent  specifications  for  meters,  all  books 
published  on  meters,  samples  of  printed  forms  for  meter  de¬ 
partments,  photographs,  outlines  of  systems  for  testing  meters 
and  laboratory  work  were  also  available  for  the  perusal  of 
interested  parties.  Along  one  side  of  the  exhibit  space  were 
installations  typical  of  the  present  meter  practice  of  the  New 
York  Edison  Company,  United  Electric  Light  &  Power  Com¬ 
pany,  Philadelphia  Electric  Company  and  the  Rochester  Rail¬ 
way  &  Light  Company.  The  installation  and  service  cut-outs 
included  all  forms  of  devices  for  protecting  the  service  and 
meters  until  the  lines  reach  the  consumers’  house  switch  or 
cut-out,  thus  making  the  installations  tamper-proof.  Different 
types  of  lead,  porcelain  and  metal  seals  for  sealing  cut-out 
boxes,  service  boxes,  etc.,  were  shown.  These  seals  and  seal¬ 
ing  devices  were  collected  from  manufacturers  throughout  the 
country,  and  descriptions,  photographs,  etc.,  gave  complete  in¬ 
formation  concerning  the  methods  of  sealing.  Test  racks  were 
connected  to  the  service  and  arrangements  for  demonstrating 
the  methods  of  testing  in  all  of  the  25  or  30  assorted  types  of 
meters  in  the  exhibit  were  furnished  in  the  center  of  the  ex¬ 
hibition  space.  The  meters  were  mounted  on  test  racks  to 
demonstrate  the  methods  of  testing  with  portable  instruments, 
rotating  standards,  standardized  resistances  and  other  testing 
equipment.  A  number  of  meter  installations  were  also  con¬ 
nected  to  the  direct-current  and  alternating-current  service  for 
demonstrating  the  methods  of  testing  the  meters  when  in  actual 
service.  The  meters  mounted  on  the  test  racks  were  connected 
in  various  ways,  and  various  coils  and  parts  were  open- 
circuited  and  short-circuited  to  show  the  effect  on  the  meter 
accuracy  of  possible  troubles  which  may  develop  in  service. 

The  extiibit  was  the  most  interesting  feature  of  the  conven¬ 
tion,  and  indicated  how  thoroughly  the  meter  committee  had 
entered  into  its  work.  Only  those  who  were  in  attendance  at 
the  convention  and  visited  the  exhibit  can  appreciate  the  monu¬ 
mental  task  involved  in  the  collection  of  all  the  apparatus  on 
exhibition,  and  the  thought  and  care  displayed  even  to  the 
smallest  details,  so  that  nothing  would  be  lacking  in  making  the 
meter  exhibit  complete  and  representative  of  the  very  latest 
practice. 
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Valuation  of  Public  Utility  Properties. 

An  interesting  paper  by  Mr.  H.  C.  Abell,  chief  engineer  of 
the  American  Light  &  Traction  Company,  printed  in  the 
Armour  Engineer,  contains  a  discussion  of  several  of  the  diffi¬ 
cult  problems  which  public  utility  commissions  are  now  endea¬ 
voring  to  solve,  namely,  the  total  value  of  a  property,  proper 
rates  of  return  on  this  valuation,  equitable  rates  for  consumers, 
and  the  London  sliding  scale. 

The  total  valuation  of  such  properties  is  considered  to  be 
made  up  of  two  factors,  physical  values  and  so-called  intangible 
values.  As  to  the  former,  engineers  can  estimate,  at  prevailing 
prices,  what  it  costs  to  replace  a  certain  piece  of  apparatus,  or 
a  collection  of  pieces  concentrated  on  one  portion  of  ground 
or  under  one  roof,  which  may  be  called  the  plant  or  power 
house,  but  they  cannot,  with  the  same  accuracy,  estimate  the 
following  factors ; 

a.  The  average  price  paid  since  the  utility  first  commenced 
serving  the  public,  including  the  increased  cost  of  new  apparatus 
installed  when  just  developed,  over  the  later  prices  after  the 
apparatus  becomes  standard  and  patents  have  expired. 

b.  The  cost  of  necessary  changes,  due  to  the  ill  fitting  to¬ 
gether  of  these  parts. 

c.  The  changes  in  the  art  during  construction,  necessitating 
changes  in  plans  and  construction. 

d.  The  increased  cost,  due  to  climatic  or  labor  conditions. 

e.  The  kind  of  soil  and  quantity  of  water  to  be  encountered 
in  all  excavations. 

/.  The  cost  of  accidents,  employers’  liability,  public  liability, 
fire,  wind,  water,  etc.,  breakage  of  machinery,  temporary  work, 
such  as  coffer  dams  being  washed  out  during  construction,  and 
various  other  items. 

g.  The  increased  cost  of  construction  during  operation,  due  to 
idle  labor  waiting  for  an  opportunity  to  work,  and  to  temporary 
work  installed  (in  order  to  avoid  interruptions  to  service) 
which  is  removed  after  permanent  work  is  finished. 

/i.  The  increased  operating  expenses,  which  are  unavoidable 
due  to  construction  work  going  on. 

i.  The  length  of  time  necessary  to  construct  a  plant,  which 
would  affect  interest  while  building,  taxes  during  construction, 
engineering,  etc. 

y.  The  cost  of  obtaining  all  the  actual  necessary  money  to 
build  the  plant,  and  to  put  it  on  a  self-sustaining  basis. 

k.  The  unforeseen  litigation,  injunctions,  etc.,  which  frequent¬ 
ly  increase  enormously  the  original  estimated  cost. 

/.  The  cost  of  the  corporate  organization  of  the  company. 

m.  What  the  actual  cost  will  be  over  the  estimated  cost,  due 
to  increased  cost  of  material  and  labor  since  estimates  were 
made,  and  to  omissions,  etc. 

H.  The  necessity  of  laying  out  works,  purchasing  property, 
erecting  buildings,  etc.,  in  order  to  provide  for  future  exten¬ 
sions  at  a  minimum  cost  for  the  future. 

o.  The  present  value  of  the  plant,  after  depreciating  the 
various  items  to  allow  for  obsolescence,  inadequacy  and  decay, 
and  the  enhanced  value,  which  will  be  considered  under  in¬ 
tangible  valuation. 

.\s  to  intangible  valuation,  it  is  held  by  the  author  to  be  also 
impossible  for  engineers  to  estimate  with  accuracy  the  in¬ 
tangible  valuation,  which  involves  a  consideration  of 

a.  The  expense  of  obtaining  a  proper  and  efficient  operating 
organization. 

b.  The  expense  of  maintaining  an  operating  organization  to 
develop  business  and  to  popularize  the  utility  and  the  use  of  its 
product  during  the  construction  period,  so  that  the  plant  can 
commence  operating  with  the  greatest  possible  revenue. 

c.  The  cost  of  advertising — including  newspapers,  posters, 
periodicals,  personal  solicitation  and  practical  demonstrations 
of  various  kinds. 

d.  The  cost  of  appliances  which  are  given  away,  or  loss  on 
their  sale  which  includes  free  installation. 

e.  The  loss  due  to  operation  until  the  utility  is  on  a  paying 
basis. 
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/.  The  loss  in  interest  and  profits  on  the  investment,  from  the 
first  operating  period  to  a  time  when  expenses  and  interest  are 
earned.  ' 

g.  The  enhanced  value  of  the  utility  due  to  the  increased  value 
of  its  real  estate,  location  of  plant,  accessibility  of  water,  rail¬ 
road  facilities  and  sewerage,  location  of  pipes,  conduits,  etc., 
in  the  streets,  the  latter  costing  much  less  for  installation,  special 
fittings,  moving  of  manholes,  etc.,  when  no  obstructions  are 
met,  to  the  extent  that  these  items  are  not  given  full  considera¬ 
tion  in  making  the  physical  valuation. 

h.  The  enhanced  or  decreased  value  due  to  the  utility  while 
operating  having  assisted  and  participated  in  the  loss  or  devel¬ 
opment  of  the  town  or  city.  The  utility  having  been  an  active 
participator  in  the  development  of  the  city,  must  be  entitled  to 
at  least  the  same  recognition  as  any  active  merchant  or  banker, 
whose  business,  as  a  going  concern,  is  worth  something;  and 
the  utility  is  entitled  to  even  more  consideration,  since  it  can¬ 
not  pick  up  its  pipes,  conduits,  and  plant  and  move  to  another 
city.  The  inactive  land  owner  is  much  better  off  than  the 
utility  in  that  although  he  takes  the  same  chances  in  the  develop¬ 
ment  of  the  city,  he  takes  no  other  chances  and  assumes  no  re¬ 
sponsibility;  whereas,  the  utility  has  actively  assisted  in  all 
developments,  taking  the  many  chances  of  loss  to  which  only 
a  utility  is  heir,  including  the  risks  involved  in  the  work  of 
construction,  development,  and  financiering. 

i.  The  loss  in  the  chance  of  apparatus,  due  to  obsolescence 
or  inadequacy,  which  could  not  be  charged  as  an  operating 
expense  and  still  maintain  rates  which  would  hold  the  customers 
and  permit  the  financing  of  the  company  for  necessary  changes 
and  extensions.  One  of  the  many  examples  was  the  changing 
of  monocyclic  generators  which  had  been  installed  but  a  short 
time.  As  an  example,  the  difference  between  the  purchase  price 
and  the  price  obtained  after  abandonment  (a  change  having 
been  essential),  may  amount  to  a  depreciation  of  40  per  cent 
per  annum.  The  utility  company  could  not  possibly  maintain 
its  rate  and  finance  this  change  due  to  evolution  and  develop¬ 
ment,  no  more  than  could  a  manufacturing  concern  which  may 
experience  the  same  rapid  change  in  the  art  as  utility  com¬ 
panies,  if  it  were  not  permitted  to  add  a  charge  for  the  cost 
of  experiment  and  development  to  the  sale  price  of  its  com¬ 
modity.  In  the  case  of  the  utility,  it  is  the  development  of  the 
art  for  more  efficient  and  reliable  service  in  competition  with 
other  sources  of  supplying  heat,  light,  etc. 

y.  The  expenditures  in  replacing  the  appliances  free  of  cost 
to  the  consumers,  due  to  a  change  in  the  art.  .-\n  example  would 
be  a  change  of  motors  from  direct  to  alternating,  from  one 
cycle  to  another,  or  that  of  operating  voltage,  necessitating  the 
change  of  all  lamps  and  appliances.  All  utility  companies  have 
experienced  this  expense,  though  it  does  not  show  in  a  re¬ 
placement  inventory. 

The  tentative  method,  now  used  by  one  of  the  commissions 
to  arrive  at  reproduction  and  present  physical  values,  is  as 
follows : 

Reproduction  Value. — Five-year  averages  are  obtained  from 
the  various  units  which  go  to  make  up  a  whole ;  then  the  freight, 
estimated  cost  of  installation  and  handling  are  added.  To  the 
sum  of  these  items,  which  are  supposed  to  make  a  completed 
whole,  is  added  a  percentage  for  engineering,  interest  while 
building,  and  incidentals.  To  the  above  two  items  is  added  the 
stock  (coal,  appliances,  etc.,  on  hand),  and  to  this,  the  cost  of 
paving,  making  a  grand  total  for  replacement. 

Present  Value. — The  present  value  is  arrived  at  as  follows: 
By  consultation,  discussion,  and  investigation,  a  tentative  life 
of  each  unit  is  taken;  then  the  junk  value  is  ascertained  from 
values  of  old  copper,  iron,  etc.;  by  deducting  the  junk  value 
from  the  reproduction  value,  the  depreciating  value  of  the  unit 
is  obtained.  The  present  value,  if  in  first-class  operating  condi¬ 
tion,  is  obtained  by  taking  the  age  of  the  unit  and  deducting 
the  amount  which  would  have  accumulated  in  a  reserve  fund 
had  an  amount  been  set  aside  each  year,  bearing  a  certain  per 
cent  interest,  which  would,  at  the  end  of  its  life,  have  equaled 
the  total  depreciating  value;  its  junk  value  is  then  added.  If 
in  fair  operating  condition,  10  per  cent  is  deducted  from  the 
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present  depreciating  value  and,  if  operating,  but  in  poor  con¬ 
dition,  20  per  cent  is  deducted  from  its  present  depreciating 
value;  to  either  of  the  above  values  would  be  added  the  junk 
value. 

To  illustrate  this  method  of  arriving  at  present  values, 
assume  that  the  reserve  fund  is  to  be  set  aside  at  4  per  cent 
compound  interest;  that  the  cost  of  the  unit  is  $1,200  new;  that 
the  tentative  average  life  is  20  years;  and  that  the  junk  value 
is  $200,  and  that  we  wish  to  determine  the  value  at  the  end  of 
10  years — first,  when  in  first-class  condition;  second,  when  in 
fair  condition ;  and  third,  when  operating  but  in  poor  condition. 
Deducting  $200  junk  value  leaves  $1,000  as  the  cost  of  the 
depreciable  portion  of  the  unit  new.  The  amount  to  be  set 
aside  each  year  at  4  per  cent,  compound  interest,  to  equal  $1,000 
at  the  end  of  20  years,  would  be  $33.58.  The  amount  set  aside 
each  year  for  10  years,  together  with  its  accumulated  interest, 
would  be  $403. 

Deducting  $403  from  $1,000  leaves  $597,  to  which  must  be 
added  the  junk  value,  $200,  making  a  present  value  of  the  unit, 
if  in  good  operating  condition,  of  $797 ;  if  in  fair  operating 
condition,  10  per  cent  is  deducted  from  $597,  making  the  total 
present  value  $737.30;  if  operating  but  in  poor  condition,  20 
per  cent  is  deducted  from  $597,  making  the  present  value  $677.60. 

Minimum  service  values  are  allowed  for  the  various  units 
which,  from  point  of  age,  might  make  the  value  of  the  unit 
equivalent  to  junk  only,  though  it  would  be  in  useful  operation. 
For  instance,  electric  meters,  which  are  subject  to  state  or 
municipal  inspection,  or  both,  and  have  to  be  kept  in  a  certain 
state  of  repair  at  all  times,  are  allowed  a  minimum  service 
value  of  80  per  cent  of  the  reproduction  cost ;  whereas,  with  a 
steam  engine  that  has  been  in  service  a  number  of  years  but 
which  may  be  in  a  good  state  of  repair  though  not  having  the 
same  efficiency  as  a  more  modern  engine,  or  sufficiently  good 
to  be  put  in  a  newly  built  plant,  only  25  per  cent  of  its  repro¬ 
duction  value  is  allowed. 

There  is  a  great  diversity  of  opinion  among  engineers  as  to 
the  appro.ximate  correctness  of  the  above  method  of  arriving 
at  present  value.  Some  engineers  claim  that  each  unit  should 
be  gone  over,  first  obtaining  its  reproduction  value,  and  then 
depreciating  it  in  proportion  to  the  cost  of  making  the  unit 
practically  new.  Other  engineers  thinlj  that  in  addition  to  the 
above,  a  further  amount  should  be  deducted  for  depreciation  in 
proportion  to  the  change  in  the  art.  Still  others  think  that  the 
present  value  of  a  plant  should  be  estimated  on  a  basis  relative 
to  most  modern  apparatus. 

As  an  example :  Suppose  it  is  the  desire  to  obtain  the  value 
of  a  water-power  plant  of  1000  kw  capacity,  with  a  load  factor 
of  40  per  cent.  A  figure  would  first  be  obtained  for  the  most 
economical  steam  plant  of  this  capacity,  which,  for  illustrative 
purposes,  we  will  assume  to  cost  $ioo,ooo.  Further  assuming 
that  the  cost  per  kw-hour  is  i  cent,  not  including  interest,  and 
that  the  water-power  plant  can  develop  current  at  0.5  cent  per 
kw-hour  on  the  same  basis  as  that  taken  for  steam,  then  the 
saving  per  kw-hour,  by  using  the  water-power  plant,  would  be 
0.5  cent,  or  on  a  40  per  cent  load  factor  (3,504,000  kw-hours 
per  year),  the  saving  would  be  $17,530.  This  sum  capitalized 
at  10  per  cent  (the  allowable  rate  of  return  on  the  investment) 
would  make  the  value  of  the  water  power  $175,200  more  than 
that  of  the  steam,  or  give  the  water  power  a  total  value  of 
$275,000.  The  depreciation  is  assumed  to  be  included  in  the 
operating  expenses. 

As  to  depreciation  and  the  amount  to  be  set  aside  therefor, 
the  line  of  demarcation  between  depreciation  and  maintenance 
is  difficult  to  follow.  Some  engineers  and  managers  think  that 
maintenance  and  depreciation  should  all  be  an  operating  ex¬ 
pense,  as  it  is  essential  to  keep  a  plant  up  to  a  certain  point  of 
repair  at  all  times.  They  think  when  a  piece  of  apparatus  is 
replaced,  the  difference  betw  een  the  amount  received  for  it, 
either  as  junk  or  an  old  piece  of  apparatus,  and  the  cost  of  the 
apparatus  replacing  it,  should  be  charged  to  plant  account. 
Others  think  the  difference  between  the  actual  cost  of  the  old 
apparatus  and  the  new  should  be  charged  to  the  plant  account, 
and  that  the  cost  of  the  old  apparatus  should  be  charged  off 


to  an  operating  maintenance  account.  They  also  think  that  the 
utility  enhances  in  value  as  the  city  develops  in  a  larger  pro¬ 
portion  than  the  depreciation  occurs. 

Others  think  that  an  amount  should  be  set  aside  each  year 
sufficient  to  cover  the  depreciation  according  to  assumed  lives. 
For  instance,  to  take  the  example  of  $1,200  previously  men¬ 
tioned,  $50  would  be  set  aside  each  year  for  20  years,  if  the 
apparatus  should  last  that  long.  There  are  also  various  opinions 
as  to  how  the  fund  should  be  treated  and  financed. 

The  commission  previously  referred  to  when  obtaining  present 
values,  used  a  4  per  cent  compound  interest  curve,  knowing 
that  the  apparatus  had  actually  reached  its  present  life.  As  to 
the  future,  however,  it  is  difficult  to  prognosticate  what  these 
lives  will  be;  in  fact,  we  are  certain  that  a  portion  of  the  plant 
will  not  reach  the  estimated  lives  of  its  several  parts,  and  that 
a  portion  may  be  in  useful  operation  long  after  it  has  from 
point  of  age  reached  the  junk  value.  Mr.  Abell  believes  that 
an  amount  should  be  allowed  that  would  cover  the  probable 
depreciation  without  reference  to  any  specific  financing  of  the 
fund,  and  the  amount  be  changed,  either  reduced  or  increased, 
as  necessity  requires  and  actual  experience  teaches.  If  in  every 
case  an  amount  be  set  aside  each  year  to  cover  the  probable 
depreciation,  some  properties  would  soon  be  in  the  hands  of  a 
receiver,  as  they  would  be  unable  to  meet  necessary  obligations. 
Commissions  will  have  to  use  their  judgments  in  this  matter. 


INTERIOR  WIRING  AND 
ILLUMINATION 


Street  Series  Tungsten  Lamps  Burned  at 
an  Angle. 

By  George  T.  Hanchett. 

There  is  probably  no  field  where  the  tungsten  lamp  has  a 
better  opportunity  to  give  satisfaction  than  in  street  series 
lighting  service,  for  the  circuit  may  be  so  designed  that  the 
voltage  on  the  lamps  can  be  chosen  without  reference  to  the 
existing  source  of  supply.  .A,  recent  experience  of  the  writer’s 
may  be  of  some  interest  in  this  connection. 

In  the  instance  in  question,  250  carbon  lamps  of  3  amp  at 
25  volts  were  replaced  by  an  equal  number  of  tungsten  lamps 
taking  5^  amp  at  6  volts.  The  lamps  were  installed  in  fixtures 
which  supported  them  at  an  angle  of  about  45  deg.,  and  it  was 


TUNGSTEN  LAMP  BURNED  AT  AN  ANGLE. 

believed  that  the  short,  stumpy  filament  was  abundantly  strong 
to  withstand  the  vibration  and  retain  its  position  within  the 
bulb.  The  sockets  employed  were  the  usual  spring-clip,  paper 
cut-out,  weather-proof  receptacle,  with  a  large  screw  base, 
while  the  bulb  of  the  lamp  was  very  large,  about  the  size  of  the 
1 00- watt,  110- volt  standard  tungsten  bulb. 

As  soon  as  the  lamp  had  been  installed  it  was  immediately 
noted  that  the  filaments  began  to  droop,  as  shown  in  the  dia¬ 
gram,  which  was  somewhat  disconcerting,  for  it  indicated  that 
there  would  soon  be  a  considerable  percentage  of  loss.  The 
droop  was  anxiously  watched  and  it  presently  seemed  to  attain 
a  permanent  condition,  the  filament  hanging  in  a  little  catenary 
between  the  two  leading-in  wires.  The  expected  failures  did 
not  come.  The  lamps  seemed  to  be  entirely  satisfied  with  the 
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new  conditions  and  continued  to  give  good  service ;  in  short, 
they  automatically  adjusted  themselves  to  a  45  deg.  angle.  As 
the  filament  is  too  short  to  touch  the  sides  of  the  glass  under  this 
condition,  there  seems  to  be  no  further  cause  for  apprehension. 

It  would  seem  to  me  a  wise  measure  of  precaution,  however, 
in  view  of  this  experience,  to  direct  the  linemen  who  have  to 
care  for  the  lamps  to  install  all  street  series  lamps  burned  at 
an  angle  in  such  a  way  that  a  line  drawn  through  the  tips  of 
the  leading-in  wires  will  be  as  nearly  horizontal  as  possible ; 
and  that  if  it  be  found  that  the  pitch  of  the  filament  with  rela¬ 
tion  to  the  threads  on  the  sockets  is  such  that  the  position  of 
the  leading-in  wires  can  only  be  vertical,  to  select  another  lamp 
for  that  particular  socket  and  use  the  troublesome  lamp  else¬ 
where. 

Experience  seems  to  show  that  a  considerable  angle  from  the 
horizontal  with  respect  to  the  filament  plane  is  permissible ;  in 
short,  any  angle  in  which  the  droop,  when  it  occurs,  shall  be 
such  that  there  shall  be  no  short-circuiting. 

It  is  hardly  necessary  to  say  that  in  case  the  la.np  should  be 
removed  for  any  purpose  after  it  has  once  drooped,  and  rein¬ 
stalled,  care  must  be  taken  that  it  be  restored  to  the  exact  posi¬ 
tion  in  which  it  was  found ;  for  it  is  obvious  that  if  the  filament 
has  to  droop  to  a  new  position  its  chances  of  failure  are  con¬ 
siderably  enhanced. 

The  Use  of  Fish  Wire  in  Conduit  Work. 

By  Arthur  Gillman. 

Assuming  the  wrought-iron  conduit  in  a  wiring  installation  in 
place,  the  operations  toward  the  completion  of  the  wiring  may 
be  given  in  the  order  of  their  performance,  as  follows : 

(l)  “Fishing”  the  conduit.  (2)  Fastening  the  fishing  wire 
to  the  electrical  conductors  to  be  drawn  into  the  conduit,  if 
conditions  will  admit  of  their  being  drawn  in  thereby,  or  to  a 
pulling-in  line  if  such  is  necessary.  (3)  Drawing  the  pulling- 
in  line  into  the  conduit  with  the  fishing  line  (if  a  pulling-in  line 
is  necessary)  and  fastening  the  pulling-in  line  to  the  con¬ 
ductors  to  be  drawn  in.  (4)  Drawing  the  conductors  into  the 
conduit  with  the  fishing  wire,  if  this  is  feasible,  or  with  a 


.  FIG.  I. — PROPERTIES  OF  STEEL  FISHING  WIRE. 


pulling-in  line.  The  first  two  operations  will  be  discussed  at 
length  in  the  present  article  and  the  methods  employed  for 
their  performance  described. 

FISHING  THE  CONDUIT. 

“Fishing”  (a  term  analogous  to  “rodding,”  which  is  used 
in  connection  with  underground  conduit  work)  consists  of 
pushing  through  the  conduit  a  stilT  wire  to  which  can  be 
fastened  and  thereby  drawn  through  the  conduit  another  line 
(either  a  pulling-in  line  or  a  copper  conductor),  which  by  rea¬ 
son  of  its  flexibility  could  not  itself  be  pushed  through.  A 
tempered,  flat-steel  ribbon  wire  is  generally  used  for  the  pur¬ 


pose.  In  the  table  (Fig.  i)  are  given  the  principal  properties 
and  costs  of  the  wires  most  frequently  used  for  fishing.  The 
prices  will  vary  w'ith  the  quantity  purchased.  Those  noted  are 
a  fair  average  for  small  lots.  The  y%-\n.  wide  by  0.030-in.  thick 
size  is  used  much  more  generally  than  any  of  the  others  and 
many  electrical  supply  houses  stock  only  this  size,  which  will 
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FIG.  2. - KNOB  ON  END  OF  FISHING  WIRE. 

be  found  to  satisfy  all  the  requirements  necessary  to  interior 
conduit  fishing. 

So  that  the  wire  will  slide  easily  through  the  conduit,  past 
the  joints  between  lengths  and  around  the  elbows,  a  metallic 
knob,  preferably  of  brass  to  prevent  rusting,  is  frequently 
riveted  to  one  of  its  ends,  as  shown  in  Fig.  2.  The  best  dimen¬ 
sions  for  the  knob  depend  upon  the  size  of  conduit  in  which 
it  is  to  be  used.  It  must  not  be  of  too  great  diameter  or  too 
long  or  it  will  bind  in  the  elbows.  If  much  fishing  is  to  be 
done,  the  cost  of  providing  knobs  on  the  ends  of  fish  lines 
will  be  a  good  investment. 

Where  knobs  cannot  be  arranged  for  in  lieu  of  such  the  end 
of  a  fishing  wire,  which  is  to  be  pushed  into  the  conduit,  can  be 


FIGS.  3  AND  4. — HOOK  ON  FISH  WIRE  AND  METHOD  OF  FISHING 
FROM  BOTH  ENDS. 

bent  into  a  hook,  as  shown  in  Fig.  3.  This  makeshift  will 
give  good  service.  Hundreds  of  feet  of  conduit  have  been 
fished  with  wire  thus  ^prepared.  If  it  is  impossible  to  push 
fishing  wire  from  one  outlet  to  the  next,  due  to  some  binding 
or  obstruction  within  the  conduit,  often  two  fishing  wires  are 
fed  into  the  conduit,  one  from  each  end,  each  having  a  hook 
formed  on  its  extremity,  as  shown  in  Fig.  4.  The  hooks  will 
engage  and  one  fishing  wire  can  be  pulled  through  the  conduit 
by  the  other. 

Patience  is  required  to  effect  such  an  engagement.  Two  men 
are  required,  one  at  the  outer  end  of  each  fishing  wire.  Each 
must  push  in  for  a  foot  or  so  and  then  slightly  withdraw  his 
wire.  This  is  repeated  until,  by  the  sound,  it  is  apparent  that 
the  two  hooked  ends  are  close  together.  Then  it  is  a  matter  of 
trial  and  luck;  but  persistence  is  always  rewarded.  If  it  hap¬ 
pens  that  a  run  to  be  fished  is  longer  than  any  available  fishing 
wire,  two  wires  can  be  used,  one  fed  in  from  either  end  and 
hooked  together  within  the  conduit  as  above  described.  Then, 
a  pulling-in  line,  or  the  conductors  to  be  drawn  in,  if  they  are 
small,  can  be  secured  to  the  outer  end  of  one  fishing  wire  and 
the  whole  pulled  into  the  conduit  by  the  other. 

No.  10  or  12  B.  W.  G.  galvanized-steel  wire  has  been  used 
quite  successfully  for  fishing,  particularly  through  larger-size 
conduit,  say,  i  in.  and  over.  It  has  the  advantage  of  being 
readily  obtained  and  of  cheapness,  and  a  further  advantage 
that  it  can  also  be  used  for  a  pulling-in  line.  This  point  will 
be  taken  up  in  detail  later.  Galvanized-steel  wire,  which  is 
more  commonly,  though  incerrectly,  called  galvanized-iron  wire, 
is  regularly  carried  by  most  hardware  stores  and  is  used  for 
wire  fences,  baling,  etc.  To  prepare  such  a  wire  for  fishing,  it 
is  only  necessary  to  hook  over  one  end  after  the  manner  shown 
in  Fig.  3. 

FASTENING  THE  FISH  WIRE. 

If  a  Steel-ribbon  wire  has  been  used  for  fishing  a  conduit, 
electrical  conductors,  if  they  are  small,  say.  No.  12  or  14 
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B.  &  S.  gage,  can  be  attached  to  one  end  of  it  in  the  manner 
indicated  in  Fig.  5.  A  loop  is  formed  in  the  end  of  the  hshing 
line  and  copper  wire  sewed  around  the  end  of  the  loop.  This 
sewing  should  be  soldered  for  best  results.  The  bared  con¬ 
ductors  are  “made  up”  into  the  loop  and  the  whole  sewed  with 
friction  tape,  as  shown  in  Fig.  6.  The  tape  sewing  should  taper 
regularly  from  the  size  of  the  hshing  wire  to  that  of  the  two 
conductors,  so  that  the  joint  will  slide  easily  into  the  conduit 
and  past  irregularities  therein  without  seizing.  If  the  conduit 
into  which  wires  are  to  be  pulled  is  small  in  proportion  to  the 


FIG.  5. — ATTACHMENT  OF  CONDUCTORS  TO  FISH  WIRE. 


over-all  size  of  the  pair  of  wires,  it  is  advisable  to  compress 
the  loop  in  the  fishing  wire,  making  it  flatter  than  shown  in 
Fig.  5.  One  bared  conductor  is  “made  up”  into  this  flattened 
loop.  The  other  bared  conductor  is  sewed  around  its  bared 
mate  from  which  the  insulation  has  been  trimmed  for  a  distance 
of  about  3  in.  This  method  provides  a  long,  tapering  attach¬ 
ment  which,  if  carefully  sewed  with  tape,  will  draw  into  any 
conduit  sufficiently  large  to  receive  the  wires.  The  illustration 
and  description  treat  of  but  two  wires.  If  there  are  three,  the 


INSULATED 

CONDUCTORS  FRICTION  TAPE  WRAPING 


FIG.  6. — CONNECTION  TAPED  OVER. 


general  methods  are  the  same  Rnd  if  not  understood  from  the 
above  they  will  be  apparent  upon  trial. 

It  is  not  wise  to  pull  wires  larger  than  No.  12  or  14  into 
conduit  with  a  steel-ribbon  fishing  wire  unless  conditions  are 
such  that  the  wires  pull  into  the  conduit  very  easily,  which 
might  be  the  case  in  a  short  run  without  elbows  or  if  the 
wires  were  very  flexible  or  small  in  relation  to  the  size  of  the 
conduit. 

If  heavy  wires  are  pulled  in  with  a  ribbon  fishing  wire  there 
is  a  possibility  of  straining  the  fishing  wire  beyond  its  elastic 

STRANDED  COPPER  CONDUCTOR 


GALV.  STEEL 


SOLDER  IF  A  HARD  PULL  IS  EXPECTED 

FIG.  7. — CONDUCTOR  FASTENED  TO  FISHING  WIRE. 


SECTION  “a  A” 


limit,  and,  as  the  wiremen  say,  “it  loses  its  life.”  That  is,  it 
loses  its  original  tendency  to  assume  the  form  of  a  long, 
straight  ribbon  and  tends  to  roll  into  twists  and  curls.  This 
makes  it  very  difficult  to  push  into  a  conduit,  and  for  rapid, 
serious  work  almost  worthless.  .A.  steel-ribbon  fishing  wire 
severely  stressed  by  being  used  as  a  pulling-in  line  is  also  apt 
to  become  brittle  and  to  break  when  partially  pushed  in  a  con¬ 
duit.  If  a  round  galvanized-steel  wire  has  been  used  for  fish¬ 
ing,  rather  large  conductors  can  be  pulled  in  with  it.  There  is 


FIG.  8. — ATTACHMENT  OF  RIBBO.N  WIRE  TO  ROPE. 


not  the  danger  w’ith  this  as  with  steel-ribbon  wire  of  straining 
it  unduly  because  of  the*  greater  cross-section  of  the  galvanized 
wire,  and  even  if  it  is  so  stretched  as  to  render  it  useless  as  a 
fishing  wire  it  can  be  discarded  with  little  less. 

Fig.  7  shows  one  method  of  attaching  a  stranded  conductor  to 
a  galvanized-steel  pulling-in  wire.  The  engraving  is  self- 
explanatory.  If  two  conductors  are  to  be  pulled  in  one  of  them 
is  “made  up”  into  a  loop  in  the  end  of  the  pulling-in  wire,  as 


shown  in  Fig.  7.  The  insulating  covering  is  trimmed  from 
this  conductor  and  the  bared  end  of  the  other  conductor  of  the 
pair  is  “made  up”  about  the  first  one,  forming  a  long  tapering 
connection.  If  a  hard  pull  is  expected  it  is  advisable  to  solder 
the  connection.  The  whole  should  then  be  served  with  tape  as 
shown  in  Fig.  6.  If  three  wires  are  to  be  drawn  in  instead  of 
two,  the  process  is  the  same  with  the  addition  that  the  bared  end 
of  the  third  conductor  is  made  up  around  the  other  two.  The 
points  to  be  watched  in  connecting  conductors  to  a  pulling-in 
wire  or  line  are  that  the  diameter  at  any  section  of  the  con- 


-  STEEL 

FIG.  9. — ATTACHMENT  TAPED  OVER. 

nection  shall  not  exceed  the  over-all  diameter  of  the  wires  con¬ 
nected  and  that  the  connection  shall  gradually  taper  from  the 
size  of  the  pulling-in  wire  or  line  to  the  over-all  size  of  the 
wires  to  be  pulled  in.  If  these  points  are  observed  the  connec¬ 
tion  will  form  a  conical  wedge.  Sometimes  to  meet  the  condi-  • 
tions  outlined  above  it  is  necessary  to  cut  off  possibly  half  of 
the  strands  from  the  bared  end  of  the  conductor  and  “make  up” 
the  connection  from  the  strands  that  remain. 

If  conduit  has  been  fished  with  a  steel-ribbon  fishing  wire  and 
conductors  larger  than  No.  12  are  to  be  drawn  in,  it  is  best  to 
pull  in  a  drawing-in  line  with  the  fishing  wire  rather  than  to 
attempt  to  pull  in  the  conductors  with  the  fishing  wire  for  the 
reason  already  mentioned.  If  a  rope  is  to  be  used  for  a 
pulling-in  line  a  ribbon  fishing  wire  can  be  attached  to  it,  as 
shown  in  Fig.  8.  A  slit  is  cut  in  the  rope,  the  end  of  the  rib¬ 
bon  wire  passed  through  it  and  then  bound  down  with  a  cop¬ 
per  wire,  serving  as  shown.  Tape  should  be  applied  also,  the 
joint  looking  like  that  shown  in  Fig.  9  when  finished. 

Galvanized-steel  wire  (No.  10  or  12,  B.  W.  G.)  makes  an  ex¬ 
cellent  pulling-in  line.  It  is  better  thar\  rope  for  heavy  work. 


FISHING  WIRE  • 

FIG.  10. — ATTACHMENT  OF  RIBBON  WIRE  TO  GALVANIZED  STEEL. 

Fig.  10  indicates  how  an  attachment  should  be  made  to  this 
material.  For  very  heavy  pulls  two  or  more  strands  of  galva¬ 
nized  wire  should  be  used.  Fig.  ii  illustrates  how  an  attach¬ 
ment  should  be  made  where  two  strands  of  galvanized  wire 
are  to  be  used  for  a  pulling-in  line.  Braided  rope  is  usually 
used  for  pulling-in  line,  although,  as  above  suggested,  it  is  be¬ 
lieved  that  galvanized-steel  wire  is  better.  Twisted  manila 
rope  is  sometimes  utilized,  but  it  tends  to  untwist  when  sub¬ 
jected  to  stress  and  in  doing  so  twists  the  conductors  within  the 
conduit  causing  them  to  pull  hard  around  the  elbows.  Braided 
rope,'  or  as  it  is  called  by  the  trade,  “cord,”  is  manufactured 
in  a  variety  of  diameters  from  7/36  in.  up  to  in.  The 
smaller  sizes  are  frequently  used  for  sash  cords,  bell  ropes  and 
arc-lamp  cords.  Comparing  cord  with  galvanized-steel  wire 
as  a  pulling-in  line  material,  it  is  very  much  more  bulky  for  the 
same  strength,  is  more  expensive,  wears  out  much  more 
quickly  under  severe  usage  and  it  is  difficult  to  tie  it  to  the  hook 
of  a  set  of  tackle  blocks  with  a  knot  that  will  not  cut  and 

PULLING  IN  LINE 
TWO  GALVANIZED 

COOPER  WIRE  S 

SLEET  RIBOON 
FISHING  WIRE 

FIG.  II. — ATTACHMENT  OF  RIBBON  WIRE  TO  TWO  GALVANIZED 
STRANDS. 

thus  sever  the  cord.  Furthermore,  it  does  not  appear  to  be  pos¬ 
sible  to  buy  a  cord  sufficiently  strong  to  pull  in  very  heavy 
runs.  The  latter  respond  nicely  to  several  strands  of  galva¬ 
nized-steel  wire.  Galvanized-steel  wire  can  be  very  quickly  and 
positively  secured  to  a  tackle  block  hook  through  the  agency 
of  a  wire  grip  similar  to  that  shown  in  Fig.  12.  Steel 
hoisting  cable,  such  as  that  used  on  cranes,  has  been  tried,  but 
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because  of  its  high  cost  and  tendency  to  cut  when  tied  to  a 
tackle-block  hook,  has  not  been  found  satisfactory.  Methods 


of  drawing  conductors  into  the  conduit  will  be  described  in  a 
subsequent  article. 


New  Telephone  Patents. 


.\K\V  CIKCriTS. 

With  the  earlier  multiple  switcliboards  the  busy-test  contact 
and  one  of  the  line  contacts  were  the  same.  This  introduced 
so  many  chances  for  trouble  and  false  test  that  when  the  first 
branch  terminal  and  common-battery  systems  were  developed 
busy-test  circuits  were  planned  entirely  isolated  from  the  line 
circuits.  This  overcame  the  former  difficulties  to  so  great  an 
extent  that  when  the  two-wire  common-battery  system  was  put 
forth  it  was  necessary  to  take  many  precautions  and  to  pro¬ 
vide  many  special  means  to  keep  from  falling  back  into  the 
difficulties  of  the  earlier  day.  These  various  special  means 
have  resulted  in  numerous  patents,  two  of  which  have  recently 
been  issued  to  Mr.  H.  G.  Webster,  of  Chicago,  Ill.,  and  assigned 
by  him  to  Mr.  M.  G.  Kellogg. 

One  of  these  provides  an  arrangement  of  cord  circuits  such 
that  only  when  the  listening  key  is  thrown  is  the  tip  of  the  test- 
.ing  or  calling  cord  connected  to  the  busy-test  circuit.  At  this 
time  it  is  cleared  from  the  line  circuit  entirely  and  is  led 
through  one  of  the  relays  individual  to  the  cord  circuit,  thence 
through  the  special  contacts  of  the  listening  key  and  thence 
through  a  high  non-inductive  resistance  to  a  busy-test  relay 
common  to  the  position.  This  latter,  through  its  contacts,  con¬ 
trols  the  busy-test  signal  associated  with  the  operator’s  head 
telephone.  It  will  be  seen  that  when  two  listening  keys  are 
thrown  at  once,  one  .connected  to  a  circuit  in  use  and  the  other 
connected  in  the  circuit  used  for  testing,  were  it  not  for  the 
resistance  inserted  between  the  listening  key  contacts  and  the 
busy-test  relay,  there  might  be  a  tendency  to  a  cross  effect  be¬ 
tween  the  two  cord  circuits.  The  high  resistance,  however,  is 
inserted  to  prevent  any  such  action.  Of  course,  in  the  act  of 
testing,  provided  there  is  a  battery  on  the  test  ring  of  the  line 
tested,  this  will  flow  through  the  circuit  outlined  and  through 
the  busy-test  relay  to  ground,  causing  this  latter  to  operate, 
thereby  effecting  an  audible  test  in  the  operator’s  telephone. 

Mr.  Webster’s  second  patent  provides  a  busy-test  circuit 
wherein,  as  before,  the  tip  of  the  calling  or  testing  plug  is 
severed  from  the  line  circuit  and  connected  to  the  test  circuit 
when  the  listening  key  is  thrown.  In  case  a  listening  key  is 
thrown  after  a  connection  is  established  it  will  not  do  for  the  tip 
strand  to  be  severed.  Because  of  this,  an  auxiliary  relay  is 
introduced  which  operates  provided  the  calling  plug  is  con¬ 
nected  to  a  line  the  receiver  of  one  of  the  stations  of  which  is 
off  the  hook.  This  auxiliary  relay,  through  its  contacts,  so 
shunts  out  the  auxiliary  listening-key  contacts  that  the  tip 
strand  is  not  severed. 

Three  other  patents  have  been  recently  granted  to  Mr.  Web¬ 
ster  for  adaptations  of  what  may  be  termed  “two-stage”  or 
“double-acting  relays.”  These  patents  are  also  assigned  to  Mr. 
Kellogg. 

The  first  one  relates  to  a  two-wire  common-battery  switch¬ 
board  system,  in  which  a  single  relay  serves  the  purposes  of 
both  line  cut-off  relays.  The  removal  of  a  receiver  from  the 
hook  energizes  the  relay  sufficiently  to  cause  it  to  move  through 
the  first  stage,  thereby  closing  the  circuit  of  the  line  lamp.  The 


insertion  of  a  plug  in  the  jack  through  a  secondary  winding 
energizes  the  relay  sufficiently  to  cause  the  second  operation  to 
take  place,  thereby  performing  all  the  functions  of  a  cut-off 
relay. 

The  two  other  adaptations  are  to  a  system  of  signaling,  where¬ 
in  an  automatic  dial  device  is  associated  with  the  telephone  line, 
this  device  being  arranged  to  send  in  to  a  common  recorder 
code  signals  of  the  messenger-call  type.  It  will  be  seen  that  if 
any  one  of  the  numerous  branch  lines  of  such  a  system  becomes 
grounded  the  whole  system  will  be  deranged.  By  means  of  the 
two-stage  relay,  associated  with  a  slow-acting  relay,  Mr.  Web¬ 
ster  has  arranged  a  system  by  means  of  which  not  only  will  the 
normal  signals  be  received,*  the  relay  operating  through  its  first 
stage  only  in  response  to  each  current  impulse,  but  also,  when 
a  sufficiently  prolonged  current  exists  due  to  a  defect,  and  the 
slow-acting  relay  has,  therefore,  time  to  act,  the  auxiliary 
winding  will  be  brought  into  play.  This  results  in  the  tw’o- 
stage  relay  completing  its  operation  through  its  second  stage, 
permanently  severing  and  locking  the  defective  branch  out  of 
service. 

The  second  patent  for  this  class  of  circuit  dispenses  w'ith 
the  slow-acting  relay,  combining  all  the  functions  in  the  double¬ 
acting  relay  by  means  of  an  unbalancing  effect  of  two  differ¬ 
ential  coils. 

TRANSMITTERS. 

The  cut  below  shows  a  transmitter,  the  patent  of  Mr.  H.  F. 
Albright,  of  New  York  City;  the  patent  is  assigned  to  the 
Western  Electric  Company.  The  transmitter  is  founded  upon 
a  heavy  front  piece  somew’hat  different  from  the  usual  one 
because  it  is  not  exposed  to  view,  but  is  covered  by  a  sheet- 
metal  casing  clamped  on  by  the  transmitter  mouthpiece.  This 
heavy  front  supports  the  diaphragm  and  also  the  bridge,  which 
in  this  case  takes  the  form  of  a  pressed  sheet-metal  disk,  saucer¬ 
shaped.  This  is  shown  in  section  in  the  cut.  The  microphone 
button  is  .supported  in  a  recess  in  the  bridge,  it  having  threads 
upon  its  periphery  to  engage  internal  threads  on  the  walls  of 
the  receptacle.  Provision  is  also  made  for  rather  heavy  terminal 
plates  of  sheet  metal  secured  to  the  bridge. 

A  number  of  years  ago  it  was  suggested  that  more  efficiency 
could  be  obtained  from  a  transmitter  were  the  vibrations  of  its 
diaphragm  caused  by  direct  contact  with  some  vibrating  part 
of  the  voice  mechanism,  rather  than  by  impinging  sound  waves. 
One  of  the  suggestions  at  that  time  w'as  a  button  to  be  attached 
to  the  diaphragm  and  to  be  pressed  against  the  side  of  the 
throat  of  the  user.  With  a  similar  idea,  Mr.  E.  Koehler,  of 
Philadelphia,  Pa.,  has  produced  a  transmitter,  the  vibrations  for 
which  are  to  be  received  from  the  body  of  the  speaker.  A 
spring  shoulder  clamp  is  provided,  one  arm  of  the  clamp  pass- 
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ing  over  the  back  of  the  user  and ‘the  other  over  his  chest,  the 
hinge  being  above  the  shoulder.  A  spring  forces  these  two 
arms  toward  each  other,  and  from, a  point  near  the  hinge  a  bar 
arises,  upon  the  top  of  which  the  receiver  is  mounted.  The 
transmitter  is  upon  the  end  of  the  front,  or  chest  side  arm, 
and  through  the  action  of  the  spring  is  held  tightly  against 
the  chest  of  the  user,  and  thereby  receives  vibrations  directly 
from  the  body. 


June  24,  1909. 
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Letters  to  the  Editors. 


Ballistic  Galvanometer  Constant. 


To  the  Editors  of  Electrical  World: 

Sirs  : — The  printer’s  improvement  of  the  punctuation  in  my 
letter  on  “Calibrating  the  Ballistic  Galvanometer”  in  your  issue 
of  June  10  entirely  spoils  the  statement  of  the  way  in  which  the 
“throw”  or  the  quantity  constant  depends  upon  the  “deflection” 
or  the  steady  current  constant  of  any  galvanometer.  The  value 
of  i/2ir  is  a  coefficient,  or  factor,  to  the  expressions  follow¬ 
ing,  and  the  semicolon  does  not  belong  there.  To  avoid  all  pos¬ 
sibility  of  misunderstanding  the  relations,  the  form  might  be 
restated  as  follows : 

Constant  for  quantity  =  constant  for  current  X  period  X 
.(l  -f-  JA)  2ir. 

One  may,  therefore,  get  the  constant  of  a  galvanometer  for 
ballistic  use  by  finding  the  current  required  to  give  a  unit  steady 
deflection,  the  time  required  for  a  complete  oscillation  of  the 
moving  parts  while  connected  to  a  circuit  exactly  like  the  one 
used  in  the  ballistic  work,  the  logarithmic  decrement  when  on 
the  same  circuit,  and  then  inserting  these  values  into  the  above 
expression.  In  this  case,  only  standard  resistances  and  a  known 
e.m.f.  are  required  to  calibrate  the  galvanometer  for  ballis¬ 
tic  use. 

Potspam,  N.  Y.  B.  B.  Brackett. 


Self-Induction. 


To  the  Editors  of  Electrical  World: 

Sirs: — In  your  issue  of  May  20,  page  1195,  I  read:  “Self- 
induction  may  be  defined  as  that  property  of  a  circuit  by  virtue 
of  which  changes  in  current  strength  can  only  be  brought  about 
by  electromotive  forces.” 

In  opposition  to  this,  I  should  like  to  say  that  we  may  define 
self-induction  as  the  property  of  an  electric  current  in  a  certain 


Generators,  Motors  and  Transformers. 

Armature  Reaction. — G.  Kapp. — An  illustrated  note  on  the 
experimental  analysis  of  armature  reaction.  The  author  de¬ 
scribes  two  tests  for  separating  the  reactance  voltage  and  the 
drop  produced  by  armature  back  excitation  in  a  polyphase 
armature.  The  machine  is  worked  short-circuited  and  the 
excitation  regulated  so  that  the  current  in  one  phase  remains 
the  same,  while  the  number  of  phases  included  in  the  circuit 
is  varied. — Lond.  Electrician,  June  4. 

Single-Phase  Commutator  Motors. — J.  Fischer-Hinnen. — 
The  first  part  of  a  mathematical  paper  in  which  the  author  gives 
formulas  and  numerical  examples  for  the  predetermination  of 
the  dimensions  and  windings  of  single-phase  commutator  mo¬ 
tors.  He  discusses  the  series  motor  with  windings  distributed 
over  the  surface,  the  series  motor  with  pronounced  poles  with¬ 
out  a  compensation  winding,  means  for  suppressing  the  forma¬ 
tion  of  sparks  (especially  the  calculation  of  interpoles  and  the 
use  of  resistances  in  the  leads  to  the  commutator),  and  finally 
the  graphical  treatment  of  the  series  motor.  The  paper  is  to 
be  concluded. — Elck.  Zeit.,  May  27  and  June  3. 

Lamps  and  Lighting. 

Two-Hundred-and-T'wenty-Volt  Osram  Lamps. — A  i6-cp 
osram  lamp  for  pressures  between  100  and  130  volts,  and  a 
32-cp  lamp  for  pressures  up  to  260  volts,  have  been  put  on  the 
market  by  the  General  Electric  Company,  of  London.  The 
former  consumes  17  watts  and  the  latter  40  watts.  Results  are 
given  of  tests  made  in  the  (British)  National  Physical  Labora¬ 
tory  on  nine  220-volt  50-cp  osram  lamps,  which  were  not 
selected,  but  taken  from  stock.  Before  the  life  tests  were  corn- 


circuit  by  which  electromotive  forces  are  generated  when 
changes  in  current  strength  are  being  brought  about.  And  we 
may  add,  that  these  electromotive  forces  of  self-induction  are 
always  such  that  they  tend  to  produce  changes  in  the  current 
opposed  to  those  which  produce  the  self-induction.  This  is  an 
extension  of  the  well-known  Lenz  law.  Moreover,  we  know  that 
these  electromotive  forces  are  due  to  the  changes  in  the  flux 
of  magnetic  induction  corresponding  to  the  changes  in  current 
strength.  Or  in  other  words,  the  electromotive  forces  of  self- 
induction  are  nothing  else  than  electromotive  forces  of  electro¬ 
dynamic  induction,  and  therefore  the  general  laws  of  electro¬ 
dynamic  induction  (Faraday’s  and  Maxwell’s  laws)  are  applica¬ 
ble  to  determine  the  electromotive  forces  of  self-induction. 

Though  some  effects  of  the  electric  current  appear  as  if  it 
(the  electric  current)  had  material  inertia,  we  know,  since 
Hertz’s  experiments  of  1879-1881*,  confirmed  by  all  investigations 
up  to  the  present  time,  that  the  electric  current  has  no  material 
inertia  and  that,  it  is  solely  the  electro-dynamic  induction  which 
produces  the  phenomena  observed. 

ScHEVENINGEN,  HOLLAND.  C.  L.  R.  E.  MeNGES. 


[The  question  as  to  whether  the  e.  m.  f.  of  self-induction 
brings  about  the  change  in  current,  or  whether  the  change  in 
current  brings  alxjut  the  e.  m.  f.  of  self-induction,  verges  upon 
metaphysics,  and  would  form  an  interesting  topic  for  debate. 
The  question  is  likely,  however,  to  be  of  more  interest  to 
physicists  than  to  electrical  engineers.  The  proposition,  stated 
by  Mr.  Menges,  that  “the  electric  current  has  no  material  in¬ 
ertia,”  is  also  a  fitting  matter  for  debate,  because  it  is  now 
very  generally  believed  that  all  mechanical  inertia  in  matter 
may  be  attributable  to  the  electromagnetic  inertia  of  moving 
charges  (/.  e.,  electric  currents  of  displacement.)  This  ques¬ 
tion  also  is  of  much  interest,  but  rather  to  physicists  than  to 
engineers  for  the  present. — Eds.] 

'/See  “Hertz  gesamraelte  VV'erke,”  Vol.  I,  “Einleitung,”  p.  XH-XIII. 
and  the  reprinted  papters,  p.  i  and  p.  145.  For  an  excellent  review,  see 
von  Helmholz’s  preface  to  \'oI.  Ill,  pp.  XII-XIII. 


menced  an  initial  test  showed  that  the  mean  horizontal  (Brit¬ 
ish)  candle-power  varied  between  43.6  and  48.2,  the  average 
being  46.6.  The  watts  consumed  averaged  65,  and  the  watts 
per  candle  1.4.  The  lamps  were  then  tested  in  a  pendant  posi¬ 
tion  at  a  constant  pressure  of  220  volts,  and  readings  taken  at 
intervals  over  a  period  of  2000  hours,  at  the  end  of  which  time 
five  of  the  lamps  were  still  burning.  On  the  occasion  of  a 
filament  breaking  no  attempt  was  made  to  re-fuse  the  limbs 
together ;  and  if  fusion  occurred  automatically,  the  lamp  was 
counted  as  having  broken.  The  points  where  the  four  lamps 
broke  down  are  marked  by  arrows  in  the  accompanying  curves. 
Fig.  1,  which  shows  the  average  results  for  the  nine  lamps. 


FIG.  I. — AVERAGE  CURVES  OF  LIFE  TESTS  ON  OSRA.VI  LAMPS. 

The  behavior  of  the  lamps  was  strikingly  uniform.  .A.11  the 
lamps  reached  a  maximum  candle-power  (which  varied  be¬ 
tween  47.5  cp  and  50.5  cp)  shortly  after  400  hours,  and  the 
candle-power  of  the  remaining  lamps  at  the  end  of  the  2000  hours’ 
run  of  lamps  burning  at  any  time  was  46.2  cp  and  the  aver- 
a'ge  watts  per  candle  over  the  same  period  1.45.  It  is  also  stated 
that  the  Allegemeine  Elektricitats-Gesellschaft,  of  Berlin,  is  al¬ 
ready  advertising  in  the  German  papers  a  25-cp,  20o-volt  to 
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250-volt  tungsten  lamp,  and  the  Sunbeam  Lamp  Company,  of 
Gateshead,  will  be  in  a  position  to  deliver  22-cp  tuijgsten  lamps 
for  pressures  up  to  250  volts  in  the  course  of  a  few  weeks. — 
Lond.  Elec.  Eng’ing,  June  3. 

Tungsten  Lamp. — note  on  a  recent  British  patent  (25,854, 
1908;  May  27,  1909)  of  the  Siemens  &  Halske  Company.  Pow¬ 
dered  tungsten  is  treated  chemically  or  electrochemically  so 
that  each  particle  of  tungsten  receives  a  deposit  of  10  to  20 
per  cent  of  a  ductile  metal  such  as  silver  or  nickel.  The 
product  is  pressed  and  rolled,  and  the  mixture  becomes  so  inti¬ 
mate  that  a  ductile  metal  that  can  be  drawn  into  filaments  is 
obtained.  The  nickel  or  silver  is  removed  by  heating  the 
finished  filament  in  a  vacuum.  In  a  modification,  the  treated 
powder  is  first  stamped  into  a  tube  of  ductile  metal  and  then 
drawn  into  fine  filaments,  the  foreign  metals  being  removed 
afterward  as  in  the  first  case. — Lond.  Elec.  Eng’ing,  June  3. 

Tungsten  Lamp. — A  note  on  a  recent  British  patent  (14,942, 
1908;  May  27,  1909)  of  the  Westinghouse  Metallic  Filament 
Lamp  Company.  Tungsten  trioxide  is  reduced  by  means  of 
zinc  at  a  red  heat,  and  the  product  treated  with  a  hydrochloric 
and  nitric  acid  solution  to  remove  the  excess  of  zinc  and  the 
zinc  oxide.  The  product  is  then  thoroughly  washed  and  con¬ 
centrated  by  evaporation.  The  pasty  mass  obtained  without 
the  addition  of  any  binding  agents  is  formed  into  filaments. 
These,  after  being  heated  in  a  muffle  furnace  at  about  800 
deg.  C.  for  half  an  hour,  are  raised  to  a  white  heat- in  an 
atmosphere  of  hydrogen  and  nitrogen  by  passing  a  current 
through  them. — Lond.  Elec.  Eng’ing,  June  3.  ' 

Supports  for  Metallic  Filaments. — A  note  on  a  recent  British 
patent  (23,069,  1908;  May  27,  1909)  of  the  British  Thomson- 
Houston  Company  (General  Electric  Company  of  this  country). 
In  the  arrangement  described  the  lower  end  of  the  loops  are 
welded  to  metal  arms  radiating  from  the  base  of  the  pedestal. 
A  number  of  short  copper  wires  fixed  vertically  on  the  top  of 
the  pedestal  support  horizontal  pieces  of  nickel  wire.  Each 
nickel  arm  carries  at  its  extremity  a  small  loop  of  tungsten  or 
molybdenum,  through  which  the  filament  passes.  The  nickel 
wire  acts  as  a  spring  holding  the  filament  in  tension,  and  can 
be  joined  to  the  supporting  loop  by  winding  the  end  round 
the  crossed  legs  of  the  loop.  The  other  end  is  welded  to  the 
copper  support.  The  supporting  loop  and  the  nickel  wire  spring 
should  have  diameters  slightly  larger  than  the  diameter  of  the 
filament. — Lond.  Elec.  Eng’ing,  June  3. 

Gas  Versus  Arc  Lamps  at  Bradford. — An  account  of  the  re¬ 
sults  of  comparative  tests  of  gas  and  flame-arc  street  lighting 
in  a  street  in  Bradford.  Although  the  distribution  of  light  is 
not  so  uniform  with  the  arc  lamps  as  with  the  gas  lamps, 
owing  to  the  lattef  being  placed  close  together,  the  average  and 
the  maximum  illumination  were  much  greater  in  the  case  of  the 
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FIG.  2. — TEST  CURVES  OF  EXPERIMENTAL  GAS  AND  ELECTRIC 
STREET  LIGHTING. 

electric  lighting,  notwithstanding  the  fact  that  the  cost  of  the 
electric  lighting  works  out  at  6s.  5d.  per  yard,  as  against 
7s.  5J4<1-  per  yard  for  gas  (taking  gas  at  2s.  id.  per  looo  cu.  ft., 
less  12^  per  cent).  Owing  to  reasons,  however,  which  are  not 
immediately  apparent,  gas  lighting  has  been  chosen.  The  re¬ 
sults  of  the  tests  are  given  graphically  in  Fig.  2.  Curve  i 
refers  to  Excello  flame-arc  lamps  fitted  with  dioptric  globes, 
curve  2  refers  to  the  same  arc  lamp  fitted  with  ordinary  globes. 


and  curve  3  to  gas  lamps  with  three  incandescent  mantles.  One 
of  the  possible  reasons  which  have  influenced  the  decision 
against  arc  lamps  is  thought  to  have  been  the  yellow  color  of 
the  flame  arcs  used.  Further,  “the  general  impression  that  the 
gas  installation  gave  the  better  light,”  the  writer  thinks  was  due 
to  the  fact  that  the  gas  lanterns  were  so  near  to  the  road  that 
the  sources  of  light  were  very  near  the  eyes,  whereas  in  the 
case  of  the  arc  lamps  they  were  well  above  the  head,  and  only 
the  effects  of  the  light  on  the  road  were  observed. — Lond. 
Electrician,  June  4;  Elec.  Eng’ing,  June  3. 

Carbon  Arcs. — M.  Rosen muller. — An  account  of  an  experi¬ 
mental  investigation  of  the  light  emission  and  absorption  of 
carbon  arcs.  The  author  used  homogeneous  carbons,  13  mm 
long,  and  consuming  13.5  amp  at  68  volts.  The  chief  emission 
of  the  arc  is  at  385  Regions  of  strong  emission  are  also 
regions  of  strong  absorption.  Such  wave  lengths,  for  which 
the  emission  is  not  considerable,  are  not  absorbed  in  a  meas¬ 
urable  degree.  This  agrees  with  the  assumption  that  the  radia¬ 
tion  of  the  arc  is  pure  “temperature  radiation.”  From  the 
ratio  between  emission  and  absorption  the  “black-body  tempera¬ 
ture”  of  the  arc  is  found  to  be  3800  deg  C.  This  figure  agrees 
with  the  results  of  other  investigators. — Elek.  Zeit.,  May  27. 

Ultra-Violet  Rays  from  Lamps. — W.  Voege. — An  article  in 
which  the  author  replies  to  various  criticisms  of  Schanz  and 
Stockhausen  concerning  the  necessity  of  protecting  the  eyes 
against  the  ultra-violet  rays  from  artificial  sources  of  light. 
On  the  basis  of  new  experiments,  in  agreement  with  the  opinions 
of  oculists,  he  shows  the  incorrectness  of  the  alleged  bad  effects 
of  the  ultra-violet  rays  of  artificial  lamps.  The  author  finally 
discusses  the  use  of  various  sorts  of  glass  for  the  protection 
of  the  eyes  in  exceptional  special  cases  against  ultra-violet 
light. — Elek.  Zeit.,  June  3. 

Power. 

Printing  Press. — An  illustrated  description  of  a  large  octuple 
rotary  press,  electrically  driven  and  controlled  on  the  Crompton- 
Kohler  system  of  multiple  push-button  control  which  has  re¬ 
cently  been  installed  in  the  printing  office  of  The  Times,  of 
London.  The  press  can  be  controlled  from  16  different  points, 
and  a  very  gradual  start  and  a  wide  range  of  speed  are  obtained. 
A  small  motor  is  used  for  the  lowest  speeds,  the  load  being 
transferred  to  a  large  motor  when  a  certain  speed  has  been 
attained. — Lond.  Elec.  Eng’ing,  June  3. 

Electric  Power  in  Theaters. — Schallenmuller. — A  paper 
read  before  the  Electrical  Society  of  Karlsruhe  on  the  use  of 
electricity  for  power  purposes  and  lighting  on  the  stage. — 
Elek.  Zeit.,  June  3. 

Cranes. — H.  H.  Broughton. — A  continuation  of  his  long  illus¬ 
trated  serial,  the  present  section  dealing  with  the  mechanical 
equipment  of  cranes.  The  author  describes  the  “free-barrel” 
system  in  use  in  nearly  all  the  harbors  and  docks  in  England, 
and  then  deals  with  lifting  magnets. — Lond.  Electrician,  June  4. 

Cranes. — C.  Michenfelder. — The  first  part  of  an  illustrated 
article  on  electromagnetic  cranes  for  loading  and  unloading. — 
Elek.  Zeit.,  June  3. 

“Vacuum  Turbines.’’ — The  application  of  steam  turbines  to 
the  utilization  of  exhaust  steam,  either  from  condensing  or 
non-condensing  engines,  is  discussed  in  an  article  which  also 
contains  illustrations  of  machinery  of  this  class  manufactured 
by  a  British  manufacturing  company. — Lond.  Elec.  Eng’ing, 
June  3.  , 

Exhaust  Steam. — E.  W.  Lehmann-Richter. — An  article  giv¬ 
ing  examples  from  practice  on  the  economies  obtainable  from 
the  use  of  exhaust  steam  for  heating. — Elek.  Zeit.,  May  27. 

Traction. 

Railway  Signals. — An  illustrated  description  of  the  signal 
and  dispatching  system  of  the  Mimico  division  of  the  Toronto 
&  York  Radial  Railway.  This  line,  which  is  single  track  and 
carries  very  heavy  traffic,  is  equipped  with  a  system  of  block 
signals  and  telephone  dispatching  apparatus  which  gives  a  con¬ 
tinuous  record  of  the  location  of  every  car  on  the  line  in  the 
dispatcher’s  office,  displays  danger  signals  in  the  motorman’s 
cab  when  the  dispatcher  desires  to  communicate  with  the  train 
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crew  or  the  block  ahead  is  occupied,  and  embodies  telephone 
communicating  apparatus  in  each  car  which  is  automatically 
placed  in  circuit  with  the  dispatcher’s  line  when  the  car  ar¬ 
rives  at  reporting  points. — Elec.  Railway  Jour.,  June  12. 

Wires,  Wiring  and  Conduits. 

Wiring  Rules. — A  note  on  a  new  issue  of  the  Wiring  Rules 
oi  the  Phoenix  Fire  Office,  which  is  thought  to  be  the  most 
widely  adopted  in  England  with  the  exception  of  the  Wiring 
Rules  of  the  Institution  of  Electrical  Engineers.  The  following 
two  rules  are  noticed,  viz.;  (i)  that  all  joints  in  tubing  should 
be  treated  with  aluminum  paint,  and  (2)  that  flexible  cords  not 
provided  with  an  efficient  flame-proof  outer  covering  must  not 
be  used  in  shop  windows  containing  inflammable  goods. — Lond. 
Electrician,  June  4. 

Electrophysics  and  Magnetism. 

Effect  of  Temperature  on  Hysteresis. — W.  P.  Fuller  and 
H.  Grace. — .\n  abstract  of  a  London  Physical  Society  paper  on 
the  effect  of  temperature  on  the  hysteresis  loss  in  iron  in  a 
rotating  field.  The  rotating  field  was  produced  by  means  of 
two-phase  currents.  One  phase  was  connected  to  a  coil  of 
long  rectangular  section  and  of  sufficient  length  to  produce  a 
uniform  field  within  a  radius  of  2  cm  from  the  center.  The 
second  phase  was  connected  to  a  similar  coil  enclosing  this  one 
and  causing  a  flux  at  right  angles  to  it.  The  resultant  field  at 
the  center  was  uniformly  rotating.  .A.n  iron  disk,  4  cm  diameter, 
0.027  cm  thick,  was  supported  by  a  bifilar  suspension  and  the 
torque  measured  by  a  mirror  and  scale  in  the  usual  way.  The 
specimen  was  heated  by  means  of  nickel-wire  heaters  placed 
above  and  below  it,  and  the  temperature  measured  by  means  of 
a  thermo-junction  placed  close  to  the  disk.  The  flux  in  the 
iron  was  measured  by  the  voltage  induced  in  a  coil  of  eight 
turns  of  bare  wire  wound  round  it.  To  measure  the  voltage, 
the  maximum  value  of  which  was  of  the  order  of  0.03  root 
mean  square  volt,  a  special  galvanometer  was  constructed. 
This  depends  for  its  action  on  the  forces  exerted  by  a  rotating 
field  on  a  suspended  coil  carrying  alternating  currents.  If  E 
be  the  e.m.f.  applied  to  the  moving  coil,  and  Et  the  e.m.f.  due 
to  the  field  on  the  coil,  then,  by  turning  the  coils  producing  the 
field  round  until  the  deflection  is  a  minimum,  this  deflection  is 
proportional  to  E-Ei.  The  results  of  the  experiment  show  that 
the  effect  of  increasing  the  temperature  of  iron  is  to  reduce 
the  hysteresis  loss  at  a  given  induction  and  to  cause  the  maxi¬ 
mum  loss  to  occur  at  a  lower  value  of  the  induction.  In  one 
specimen  the  maximum  value  of  the  loss  at  220  deg.  C.  was 
12,300  ergs  per  cubic  centimeter  per  cycle  at  an  induction  of 
16,000  e.g.s.  units.  At  580  deg.  C.  the  maximum  loss  was  2600 
ergs  at  an  induction  of  10,700.  The  frequency  in  the  experi¬ 
ments  was  42  cycles  per  second. — Lond.  Electrician,  June  4. 

Electrons. — J.  H.  Jeans. — ^The  first  part  of  a  theory  of  the 
motion  of  electrons  in  solids.  Former  electronic  theories  make 
use  of  the  conception  of  a  motion  consisting  of  free  paths  and 
collisions.  The  present  author  endeavors  to  develop  a  theory 
which  is  free  from  all  such  suppositions.  In  the  present  paper 
he  discusses  electric  conductivity,  Kirchhoff’s  law  and  radiation 
of  great  wave-length.  One  of  the  results  of  this  investigation 
is  that  the  author  derives  Kirchhoff’s  law  as  a  consequence 
purely  of  the  electron  theory.  It  appears  that  the  law  is  true 
quite  independently  of  whether  the  ether  is  in  equilibrium  with 
matter  or  not — in  fact,  the  law  is  seen  to  be  entirely  inde¬ 
pendent  of  thermodynamic  conditions  of  all  kinds.  It  is  con¬ 
sequently  illegitimate  to  draw  any  thermodynamical  inferences 
from  the  fact  that  Kirchhoff’s  law  is  observed  to  be  true  in 
nature. — Phil.  Mag.,  June. 

Thermionics. — O.  W.  Richardson. — The  term  “thermionics” 
is  applied  by  the  author  to  such  phenomena  as  the  emission  of 
ions  by  hot  bodies,  the  leak  from  hot  wires,  and  a  number  of 
other  phrases.  The  ion^  emitted  by  hot  bodies  are  called 
“thermions.”  The  paper  of  the  author  is  a  general  and  highly 
mathematical  theory  of  this  branch  of  physics. — Phil.  Mag., 
June. 

Electrochemistry  and  Batteries. 

Water  Purification. — H.  C.  H.  Shenton. — A  paper  read  be¬ 
fore  the  (British)  Institution  of  Municipal  Engineers  on  the 


practical  sterilization  of  water  and  of  sewage  effluents.  Both 
ozone  sterilization  and  hypochlorite  sterilization  are  discussed. 
Ozone  is  made  by  high-tension  electric  discharge  through  air, 
hypochlorite  by  electrolysis  of  salt  solutions.  The  author  con¬ 
cludes  that  hypochlorite  sterilization  is  much  more  economical 
than  ozone  treatment. — Lond.  Electrician,  June  4. 

Units,  Measurements  and  Instruments. 

Measuring  the  Self-Inductance,  of  a  Coil. — E.  C.  Snow. — In 
Pirani’s  method  of  measuring  the  self-inductance  of  a  coil  it 
is  assumed  that  the  self-inductance  of  the  galvanometer  used 
may  be  neglected.  That  this  assumption  is  legitimate  in  the 
case  in  which  the  di.scharge  of  the  condenser  employed  (which 
is  of  the  same  nature  as  the  discharge  through  the  galvanom- 
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FIG.  3. — measuring  inductance  OF  A  COIL. 

eter)  is  continuous  has  been  proved.  The  object  of  the  present 
analysis  is  to  investigate  the  case  in  which  the  discharge  of  the 
condenser  is  oscillatory.  A  condenser  of  capacity  C,  the  “in¬ 
ternal”  resistance  of  which  can  be  neglected,  is  placed  in  series 
with  the  coil  whose  self-inductance  is  to  be  measured  (Fig.  3). 
The  condenser  is  shunted  by  a  non-inductive  resistance  r.  This 
combination  forms  one  arm  of  a  Wheatstone  bridge,  the  re¬ 
sistances  of  the  other  arms  of  which  are  adjusted  so  that  a 
steady  balance  holds  between  the  four  arms.  One  or  the  other  of 
two  methods  can  now  be  used,  (i)  Keeping  r  constant,  C  can 
be  varied  until  there  is  no  throw  on  closing  the  galvanometer- 
key  before  the  battery-key;  or  (2)  keeping  C  constant,  r  can 
be  varied,  the  total  resistance  of  the  arm  being  kept  constant, 
until  the  same  result  is  arrived  at.  The  result  of  the  author’s 
analysis  is  that  in  the  case  of  the  oscillatory  discharge  of  the 
condenser,  with  a  constant  e.m.f.  the  relation  L  =  Cr*  holds. 
Hence  the  expression  for  the  inductance  of  the  coil  is  inde¬ 
pendent  of  the  inductance  of  the  galvanometer. — Phil.  Mag., 
June. 

Hysteresis  Loss  Measurements. — R.  Beattie  and  P.  M.  El¬ 
ton. — Ballistic  methods  of  measuring  hysteresis  are  very  accu¬ 
rate,  but  have  the  disadvantage  that  they  are  generally  trouble¬ 
some.  The  authors  describe  a  method  that  is  quick  in  operation 
and  has  the  advantage  that  it  refers  to  short  test  pieces.  In¬ 
stead  of  obtaining  the  B-H  curve,  the  SB-H  curve  is  found  by 
a  differential  measurement,  the  method  preferred  being  that  of 
momentarily  short-circuiting  a  resistance  in  the  magnetizing 


FIGS.  4  AND  5. — measuring  HYSTERESIS  LOSSES. 

circuit  so  that  H  is  brought  up  to  its  maximum  value  and  im¬ 
mediately  returns  to  its  previous  value,  a  single  specimen  being 
used.  The  conditions  for  the  interval  of  short  circuits  are 
examined.  The  results  are  satisfactory,  but  the  authors  find 
that  the  loss  in  a  ring  is  16.5  times  that  found  in  strips,  whether 
by  the  differential  or  the  step-by-step  method.  Finally,  some 
differential  methods  involving  two  specimens  are  described. 
The  arrangements  in  the  differential  method  are  shown  dia- 
grammatically  in  Fig.  4.  Essentially  they  are  the  same  as  for  an 
ordinary  ballistic  test,  except  as  regards  the  means  employed 
for  varying  the  magnetizing  current.  For  this  purpose  a  tap¬ 
ping  key  K  is  connected  up  so  as  to  permit  the  short-circuiting 
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of  a  part  of  the  resistance  in  series  with  the  magnetizing 
coil.  The  course  of  an  experiment  is  to  start  by  rocking  the 
commutator  C,  the  key  K  being  held  down  meanwhile.  After 
one  or  two  reversals  the  commutator  is  stopped  in  its  mid 
position,  which  interrupts  the  current  and  leaves  the  magnetism 
at  the  point  X  (Fig.  5).  Next  K  is  opened  and  the  commutator 
thrown  over  in  the  direction  in  which  it  was  last  moving.  This 
carries  the  magnetism  to  the  point  P,  which  corresponds  to  a 
magnetizing  force  OM  =  H,  measured  by  the  observed  reading 
of  the  ammeter  A.  These  preliminary  adjustments  having  been 
made  K  is  closed  momentarily  and  the  resulting  ballistic  throw 
noted.  During  the  short  interval  that  K  is  closed  the  induction 
has  time  to  rise  from  PM  to  YN,  and,  on  opening  K,  it  falls  to 
QM ;  hence,  the  total  change  of  induction  during  the  operation 
is  PQ  =  which,  therefore,  is  what  the  throw  of  the  ballastic 
galvanometer  measures.  In  this  way  two  related  values  of 
H  and  B  are  obtained.  To  obtain  others  the  whole  of  the  above 
process  is  repeated  with  different  values  of  R2,  the  value  of  Ri, 
which  determines  the  size  of  the  hysteresis  loop,  being  kept 
fixed.  The  conditions  for  the  success  of  the  method  are  de¬ 
scribed.  The  article  is  to  be  concluded. — Lond.  Electrician, 
June  4. 

Exhibition  of  Instruments;  Flux  Meter. — J.  Rkyval. — A  con¬ 
tinuation  of  his  illustrated  description  of  the  various  instru¬ 
ments  exhibited  at  the  recent  exposition  of  the  French  Physical 
Society  of  Paris.  They  include  an  absolute  electrodynamometer 
of  Pellat  and  Carpentier,  the  “hysteresigraph”  of  Abraham  and 
Carpentier,  the  monophone  receiver  of  Abraham,  new  trans¬ 
formers  of  Rochefort  and  Jaiffe  for  wireless  telegraphy,  and 
the  flux  meter  of  Grassot.  The  latter  is  shown  in  Fig.  6.  It  is 
intended  as  a  substitute  for  the  ballistic  galvanometer  and  per¬ 
mits  the  measurement  of  the  quantity  of  electricity  passing 
through  a  small  non-inductive  resistance  of  a  known  value ; 
or  the  measurement  of  the  intensity  of  a  uniform  magnetic 
field,  when  the  apparatus  is  connected  to  a  coil  of  a  known 
number  of  turns  and  of  known  surface.  B  is  a  galvanometer  of 
the  Desprez  d’Arsonval  type,  with  a  moving  coil  in  uniform 
magnetic  field,  the  current  being  introduced  through  the  spirals 
r  and  r'  of  very  fine  silver  wire.  An  exploring  coil  G  of  a 
known  number  of  turns  and  of  known  surface  is  connected  to 
the  terminals  of  the  apparatus.  When  this  coil  is  placed  in  a 
magnetic  field  the  magnetic  flux  will  be  indicated  by  the  needle 
of  the  flux  meter.  The  needle  returns  to  its  original  position 


FIG.  6. — FLUX  METER. 


when  the  coil  G  is  removed  from  the  field.  For  experiments 
which  last  only  a  few  seconds  the  indications  are  practically 
errorless. — La  Lumiere  Elec.,  May  29. 

Series  Transformer. — K.  A.  Sterzel. — An  illustrated  article 
on  a  series  transformer  for  measuring  instruments,  giving  de¬ 
tails  of  the  corrections  which  are  to  be  applied  on  account  of 
the  change  of  the  ratio  of  transformation  with  the  load  and  on 
account  of  the  phase  difference  which  is  to  be  noted. — Elek. 
Zeit.,  May  27. 

Braun  Cathode-Ray  Tube. — F.  Giesel  and  J.  Zenneck. — The 
well-known  Braun  cathode-ray  tube  has  the  disadvantage  that 
the  light  intensity  of  the  luminescent  substances  used  in  the 
tube  is  not  sufficient  for  photographical  instantaneous  pictures 
in  the  case  of  relatively  rapid  varying  currents.  The  authors 
have  found  that  the  use  of  zinc  sulphide  is  useful  for  such  pur¬ 
poses. — Phys.  Zeit.,  June  i. 


Induction  Meter. — An  official  note  of  the  Reichsanstalt  by 
which  an  induction  meter  for  three-phase  and  two-phase  sys¬ 
tems  is  admitted  for  calibration  and  its  construction  and  cali¬ 
bration  are  described. — Elek.  Zeit.,  June  3. 

Telegraphy,  Telephony  and  Signals. 

Telegraph  Cables. — The  submarine  cables  of  the  world  have 
increased  during  the  last  10  years  by  594  cables  with  163,921  km 
length.  The  total  cable  network  of  the  world  at  the  end  of 
March,  1908,  was  1651  cables  owned  by  the  governments  of 
different  countries,  with  84,155  km  length,  and  402  cables  owned 
by  private  companies,  with  380,697  km  length.  The  total  is, 
therefore,  now  2053  cables  with  464,852  km  length.  How  the 
different  countries  participate  in  this  total  is  shown  in  the 
following  table ; 

England,  incl.  Pacific  c’h’l. 253, 898  km.  Japan  .  8,084  km. 

United  States,  inch  P.  I.  92,818  km.  Netherlands  .  5,721  km. 

France  .  43,115  km.  Spain  .  3,565  km. 

Germany  .  30,167  km.  Italy  .  1,989  km. 

Denmark  .  17,771km.  Sundry  countries .  7,724  km. 

Some  notes  are  given  on  the  progress  of  Germany  in  cable 

construction  during  the  last  years. — Elek.  Zeit.,  June  3. 

Protection  of  Telephone  Installations  Against  Induction 
Effects. — M.  Hoechstadter. — To  protect  telephone  installations 
against  the  disturbing  effects  of  induction  from  alternating- 
current  transmission  lines,  a  method  is  useful  in  which  by 


means  of  very  small  condensers  a  certain  selection  is  made 
between  the  disturbing  low-frequency  induction  current  and 
the  telephone  current  with  a  much  higher  frequency.  The  most 
suitable  arrangement  is  shown  in  Fig.  7,  where  B  is  the  battery, 
M  is  the  microphone,  AT  is  a  bell,  J  the  inductance  coil,  ci  is  the 
small  condenser  which  is  intended  to  keep  off  the  disturbing 
low-frequency  current  from  the  telephone  receiver  t.  To  take 
care  of  that  part  of  the  disturbing  current  which  nevertheless 
passes  through  Ci  the  inductance  coil  U  is  provided  in  parallel 
with  the  telephone  receiver  t  which  is  in  series  with  a  larger 
capacity  ci  or  preferably  a  suitable  resistance  w.  The  method 
has  proved  very  useful  in  connection  with  a  io,ooo-volt,  three- 
phase  transmission  line  of  30  km  length.  In  this  case  the 
capacities,  etc.,  had  at  the  following  values :  Ci  =  0.06  micro¬ 
farad,  w  =  1000  ohms,  W  =  o.ii  =  0.25  henry,  ij  =  one  or  more 
henrys,  fj=i  microfarad. — Elek.  Zeit.,  June  3. 

Protection  of  Telegraph  and  Telephone  Lines. — The  official 
regulations  of  the  German  Government  for  protection  of  tele¬ 
graph  and  telephone  lines  from  electric  transmission  lines  other 
than  for  traction. — Elek.  Zeit.,  June  3. 

Wireless  Telegraphy. — H.  M.  Macdonald. — ^A  mathematical 
note  on  the  theory  of  directed  wireless  telegraphy  by  means  of 
horizontal  receivers  and  transmitters.  The  essential  feature 
of  the  various  systems  of  directed  wireless  telegraphy  is  the 
interference  of  two  sets  of  waves  differing  in  phase  and  pro¬ 
ceeding  from  sources  at  a  distance  apart. — Lond.  Electrician, 
June  4. 

Wireless  Telegraphy  and  Telephony  in  a  Certain  Direction.— ‘ 
E.  Bellini  and  Tosi. — An  illustrated  description  of  their 

method  of  direct  wireless  telegraphy  which  has  already  been 
noticed  in  the  Digest. — Elek.  Zeit.,  May  27. 

Miscellaneous. 

Slide  Rule  for  Calculating  Boiler  Efficiency. — A  note  on  a 
novel  type  of  slide  rule  designed  to  facilitate  comparison  of 
actual  figures  of  water  evaporated  per  pound  of  coal,  when  the 
feed  water  and  also  the  stream  are  at  temperatures  other  than 
212  deg.  Fahr.  The  percentage  over-all  working  efficiency  of 
boiler  and  furnace  can  also  be  ascertained.  There  are  four 
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logarithmically  graduated  scales,  and  the  method  of  operation 
is  as  follows :  The  known  feed-water  temperature  is  set  oppo¬ 
site  the  actual  evaporation  per  pound  of  coal  burned ;  this  allows 
the  equivalent  evaporation — from  water  at  212  deg.  Fahr.  at  a 
boiler  pressure  of  150  lb.,  and  also  from  water  at  212  deg.  Fahr. 
at  atmospheric  pressure — to  be  read  off  from  two  pointers.  If 
the  rule  is  then  turned  over,  the  thermal  units  transmitted  to 
the  water  and  steam  for  each  pound  of  coal  burned  and  the  per¬ 
centage  efficiency  (with  coal  of  14,000  b.t.u.)  are  indicated  on 
the  scales  at  the  back.  Corrections  are  provided  for  differences 
of  boiler  pressure,  for  superheat  or  wetness  of  the  steam,  and 
for  coal  of  other  quality. — Lond.  Electrician,  June  4. 

F insen  Treatment. — The  first  part  of  an  article  on  the  con¬ 
struction  of  arc  lamps  for  the  use  in  the  Finsen  treatment  of 
skin  diseases.  The  light  rays  of  wave  lengths  from  490  to  390 
(blue  and  violet)  and  the  longest  waves  of  the  ultraviolet  rays 
(with  wave  lengths  from  390  to  350)  are  effective.  The  green, 
yellow  and  red  rays  on  one  side  and  the  shorter  ultraviolet 
waves  on  the  other  side  must  be  filtered  out. — Elek.  Anz., 
May  20. 

Marseilles  Congress. — A  full  account  of  the  proceedings  of 
last  year’s  International  Congress  of  Applied  Electricity  held  at 
Marseilles.  The  proceedings  at  the  sessions  of  the  different 
sections  were  summed  up  and  such  resolutions  as  were  adopted 
are  given. — La  Houille  Blanche,  January  and  February.  De¬ 
scriptions  of  various  exhibits  in  connection  with  the  congress  in 
La  Houille  Blanche,  March,  April  and  May. 


BOOK  REVIEWS. 


CONTROLE  DES  INSTALLATIONS  £lECTRIQUES  ( APPENDIX ).  By  A. 

Monmerque.  Paris ;  Ch.  Beranger.  310  pages. 

This  book  forms  the  Appendix  to  a  previously  published  vol¬ 
ume  of  the  same  author,  subject  and  title.  The  appendix  con¬ 
tains  a  digest  of  the  various  laws,  ordinances  and  decrees  that 
have  been  promulgated  in  France  and  are  still  in  force  on  the 
installation  of  electric  plants  and  conductors.  A  good  index 
is  provided  at  the  end  of  the  volume  as  a  key  to  the  mass  of 
material  included.  To  those  interested  in  municipal  and  govern¬ 
ment  regulation  of  electric  installations  the  material  collected  in 
this  work  should  prove  useful. 


Logarithms  for  Beginners.  By  Charles  N.  Pickworth.  New 
York:  D.  Van  Nostrand  Company.  47  pages.  Price, 
50  cents. 

This  little  manual  contains  tables  of  four-place  logarithms 
and  antilogarithms,  together  with  simplified  explanations  of 
their  use  and  examples  for  practice.  Particular  emphasis  is 
laid  on  the  facts  upon  which  logarithms  are  based,  so  that  the 
beginner  learns  to  use  the  tables  by  ascertaining  the  significance 
of  the  values  contained  therein.  The  book  is  now  in  its  second 
edition  and  is  free  from  certain  numerical  errors  which  appeared 
in  the  first  edition.  Its  use  by  any  one  familiar  with  algebra 
should  cause  him  to  understand  logarithms  thoroughly  and  use 
them  with  ease. 


American  Electric  Railway  Practice.  By  A.  B.  Herrick  and 
E.  C.  Boynton.  New  York:  McGraw  Publishing  Company. 
403  pages,  223  ills.  Price,  $3. 

This  book  presents  a  compilation  of  matter  relating  to  the 
construction,  operation  and  maintenance  of  street  and  interur- 
ban  railways  in  America.  The  subjects  covered  are  preliminary 
estimates,  field  engineering  for  interurban  roads,  railway  track 
construction,  location  of  power  station,  overhead  circuit,  time¬ 
table  and  schedules,  train  dispatching  and  signals,  rolling  stock, 
car  houses  and  repair  shops  and  the  maintenance  of  tracks, 
overhead  lines  and  rolling  stock.  The  treatment  is  almost 
wholly  descriptive,  practically  no  theory  being  discussed,  and 
mathematical  equations  are  completely  avoided.  The  book  can 
be  considered  as  recording  those  constructive  features  and 
operating  practices  that  at  present  are  found  most  satisfactory 
in  street-railway  service. 


Einfuhrung  in  die  Theorie  DES  Magnetismus.  By  R.  Cans. 
Leipzig:  B.  G.  Teubner.  108  pages,  40  ills.  Price,  2.40 
marks. 

The  book  is  a  mathematical  treatise  on  the  theory  of  mag¬ 
netism,  and  deals  with  the  subject  from  the  standpoint  of  Gauss 
and  his  contemporaries.  It  does  not  pay  much  attention  to  the 
modern  development  of  magnetic  theory,  since  the  advent  of  the 
dynamo  machine.  Very  little  appears  about  magnetic  flux  gen¬ 
erally.  The  fact  that  metallic  reluctivity  in  iron  is  a  linear  func¬ 
tion  of  magnetic  force  does  not  appear.  The  work  is  more 
suitable  for  the  mathematical  physicist  as  a  study  than  for  the 
applied  physicist  as  an  up-to-date  text-book. 


The  Electric  Furnace  in  Iron  and  Steel  Production.  By 
John  B.  C.  Kershaw,  F.  1.  C.  London :  The  Electrician 
Printing  &  Publishing  Company.  68  pages,  with  appendix, 
24  ills.  Price,  $1.50. 

This  is  a  reprint  of  a  series  of  articles  which  originally  ap¬ 
peared  in  Iron  Trade  Review  and  The  Electrician  (London) 
in  1906.  The  opening  chapter  is  a  brief  historical  review  of 
the  work  done  in  this  line,  followed  by  chapters  devoted  to 
the  processes  of  Heroult,  Keller,  Kjellin,  Stessano  and 
others.  They  present  but  the  main  features  of  each  of  the 
processes  and  contain  some  good  illustrations.  The  best  feature 
of  the  whole  is  the  chapter  on  yields  and  costs,  in  which  the 
author  has  collected  in  an  easily  comparable  form  the  chief 
data  of  the  report  of  the  Canadian  Commissions  and  the  well- 
known  papers  of  Neumann  and  Goldschmidt.  An  appendix 
contains  a  brief  description  of  the  Colby  induction  furnace  and, 
of  more  importance,  the  numbers  of  the  British,  Canadian  and 
American  patents  granted  each  of  the  four  principal  workers 
in  this  field.  The  whole  gives  a  good  presentation  of  the  subject. 


Dumb  No  Longer.  Romance  of  the  Telephone.  By  Fred. 

De  Land.  Washington:  Volta  Bureau.  285  pages,  ills. 

The  preface  states  that  the  object  of  this  work  is  to  trace 
the  steps  that  led  to  the  invention  of  the  telephone  in  Massa¬ 
chusetts.  To  this  end  a  history  is  given  in  great  detail  of  the 
evolution  of  the  methods  of  teaching  deaf-mutes,  the  greater 
portion  of  the  volume  being  devoted  to  this  subject.  This 
matter  is  introductory  to  an  account  of  the  connection  of 
Alexander  Graham  Bell  with  the  invention  of  the  telephone, 
though  the  relation  of  the  two  sections  appears  rather  slight. 
The  account  of  Professor  Bell’s  work  is  highly  laudatory,  this 
section,  in  fact,  reading  far  more  like  a  brief  of  the  days  of 
telephone  patent  litigation  than  as  an  impartial  contribution  to 
the  history  of  telephone  invention.  Reis  and  Gray  thus 
naturally  fare  badly;  Wilber,  the  Patent-Office  examiner,  for 
example,  is  accused  of  perfidy  in  behalf  of  Gray.  The  work, 
nevertheless,  will  be  found  of  interest  as  setting  forth  in 
minute  detail  an  ex-parte  account  of  the  Bell  invention,  which 
may  also  be  accepted  as  an  authoritative  version  in  view  of  the 
book  bearing  the  imprint  of  the  Volta  Bureau. 


The  Metallurgy  of  Iron  and  Steel.  By  Bradley  Stoughton. 
New  York:  Hill  Publishing  Company.  487  pages,  311 
ills.  Price,  $3. 

This  book  of  Professor  Stoughton  occupies  an  intermediate 
position  in  the  literature  of  iron  and  steel.  It  hardly  goes  deep 
enough  into  the  details  of  the  art  to  make  the  book  useful  to 
the  active  steel  metallurgist,  but  rather  is  intended  as  a  text¬ 
book  for  college  and  university  work,  or  as  a  general  reference 
book  for  the  mechanical,  electrical  or  civil  engineer  who  de¬ 
sires  to  familiarize  himself  with  the  manufacture  and  proper¬ 
ties  of  these  two  materials.  While  the  text  presumes  a  knowl¬ 
edge  of  physics  and  chemistry,  as  an  after-thought,  apparently, 
an  elementary  chapter  on  these  two  subjects  was  added  at  the 
close  of  the  book.  Separate  chapters  are  devoted  to  the  manu¬ 
facture  of  pig  iron,  wrought  iron,  Bessemer  and  open-hearth 
steel.  Excellent  chapters  deal  with  the  founding  and  mechan¬ 
ical  treatment  of  steel.  The  theoretical  side  of  the  subject, 
including  metallography,  is  briefly  touched  upon.  The  crown- 
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ing  feature  of  the  book  is  its  illustrations,  which,  for  care  in 
selection  and  excellence  of  reproduction,  are  probably  not  sur¬ 
passed  by  any  lx)ok  on  the  same  subject  in  any  language.  As 
a  general  and  modern  work  on  the  subject  the  book  deserves  a 
place  in  the  library  of  every  engineer  who  comes  in  contact 
with  these  melals. 

Alternating-Current  Machines.  By  Samuel  Sheldon,  Hobart 
Mason  and  Erich  Hausman.  New  York;  D.  Van  Nostrand 
Company,  353  pages,  236  ills.  Price,  $2.50. 

The  book  has  been  rewritten  and  modernized  in  many  ways. 
Brief  descriptions  are  given  of  the  recently  developed  single¬ 
phase  coinniutator  motors.  Alternators,  transformers,  induc¬ 
tion  motors,  synchronous  motors  and  transmission  systems  are 
discussed  at  some  length.  In  each  case  the  treatment  is  ar¬ 
ranged  with  special  reference  to  the  needs  of  the  student. 

.Approximately  one-third  of  the  volume  is  devoted  to  intro¬ 
ductory  matter  relating  to  the  properties  of  alternating  currents 
and  characteristics  of  alternating-current  circuits.  While  the 
matter  is,  as  a  rule,  handled  in  an  instructive  manner,  the 
explanation  of  “resonance”  is  more  apt  to  mislead  the  reader 
than  to  instruct  him.  The  statements  that  when  capacity  and 
inductance  are  in  parallel  a  surging  once  started  between  them 


receives  periodical  increments  of  energy  from  the  line,  and  that 
the  action  is  “analogous  to  the  well-known  mechanical  phe¬ 
nomena  that  a  number  of  gentle,  but  well-timed,  mechanical  im¬ 
pulses  can  set  a  very  heavy  suspended  body  into  violent  motion,” 
will  certainly  not  be  properly  interpreted  by  an  uninformed 
reader.  The  average  student  would  believe  that  if  a  condenser 
taking,  for  example,  10  amp  at  100  volts  and  a  purely  inductive 
reactance  taking  the  same  value  of  current  at  the  same  e.m.f. 
were  joined  in  parallel  and  subjected  to  100  volts,  the  circuits 
would  gradually  build  up  current  to  a  destructive  value,  when 
as  a  matter  of  fact  the  condenser  acts  just  as  though  the 
reactance  were  not  present,  and  the  action  of  the  reactance  is 
independent  of  the  connection  of  the  condenser,  just  as  is  true 
of  any  two  receivers  joined  in  parallel.  The  difficulty  en¬ 
countered  by  students  in  understanding  the  so-called  “reso¬ 
nance”  phenomena  would  be  greatly  decreased  if  writers  would 
omit  the  confusing  reference  to  mechanical  analogues. 

The  authors  have  given  excellent  outlines  of  the  characteris¬ 
tics  of  the  various  types  of  alternating-current  machines.  The 
descriptive  matter  relating  to  the  various  types  of  apparatus  is 
somewhat  brief,  but  it  is  to  the  point  and  covers  the  features 
of  interest  sufficiently  for  the  ordinary  needs  of  the  engineer¬ 
ing  student. 


NEW  APPARATUS  AND  APPLIANCES 


Variable-Speed,  Single- Phase  Motor  for 
Organ  Bellows. 

One  of  the  interesting  power  distribution  problems  of  alter¬ 
nating-current  central  stations  has  been  that  of  satisfactorily 
driving  church  organ-bellows  with  single-phase  motors.  In 
general,  the  most  satisfactory  means  so  far  applied  has  been  a 


of  New  Brooklyn,  at  Brooklyn,  N.  Y.  It  consists  of  a  2-hp, 
variable-speed,  single-phase  motor  belted  to  the  driving  shaft 
of  the  bellows  through  a  simple  countershaft.  Speed  variation 
is  secured  by  means  of  an  ordinary  regulating  rheostat  in  the 
field  circuit  of  the  motor,  the  amount  of  resistance  in  circuit 
being  determined  by  the  position  of  the  bellows.  This  equip¬ 
ment  has  been  running  for  two  years  or  more,  and  has  been 
found  entirely  adequate  to  all  requirements,  being  simple,  quiet 
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FIG.  I. — ORGAN  BELLOWS  DRIVEN  BY  SINGLE-PHASE  MOTOR  ON 
CEILING  BELOW. 

low-pressure  blower  of  some  f<trm  driven  by  a  constant-speed 
motor,  the  movement  of  the  organ-bellows  regulating  the  ad¬ 
mission  of  air  to  itself.  Such  arrangements  have,  however,  been 
considered  inapplicable  in  some  of  the  smaller  churches,  due 
to  the  cost  of  the  equipment.  The  illustrations  herewith  show 
a  simpler  type  of  installation  in  the  German  Reformed  Church 


FIG.  2. — SINGLE-PHASE  MOTOR  FOR  DRIVING  ORGAN  BELLOWS. 


running  and  practically  self-controlling  and  automatic  in  every 
feature.  The  organist  closes  the  main  line  switch,  and  the 
equipment  thereafter  regulates  itself  to  the  needs  of  the  organ. 
The  motor  was  built  by  the  Wagner  Electric  Manufacturing 
Company,  of  St.  Louis,  Mo. 

Tungsten  Anti-Vibrator  and  Shop  Cluster. 

The  .American  Arc  Lamp  Company,  Kalamazoo,  Mich.,  has 
added  to  its  specialties  a  device  named  “Tungsten  Life-Saver,” 
having  for  its  object  to  prevent  injurious  shocks  from  vibra¬ 
tion  to  the  delicate  filament  of  tungsten  lamps.  The  ar¬ 
rangement  of  the  parts  admits  of  a  free  lateral  or  oscil- 
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lating  motion  within  a  limited  area,  and  the  helically 
coiled  spring  used  is  extremely  sensitive.  The  device  is  made 
in  suitable  sizes  or  strengths  to  suspend  fixtures  or  clusters 
weighing  from  4  lb.  to  15  lb.  or  more.  It  can  be  readily  in¬ 
stalled  with  any  standard  fixture,  and  where  used  in  stores 
or  offices  it  may  be  entirely  concealed  by  a  ceiling  canopy.  It  is 


FIG.  I. — TUNGSTEN  LIFE-SAVER. 

attached  to  the  ceiling  by  means  of  an  ordinary  crowfoot,  and 
in  steel  buildings  by  an  insulating  joint. 

Following  its  established  plan  of  making  shop  lighting  a 
specialty,  the  same  company  has  developed  and  placed  on  the 
market  an  inexpensive  tungsten  shop  cluster,  made  entirely 
from  steel,  with  a  plain  black  finish.  The  special  features  of 
this  cluster  are  the  i8-in.  steel,  porcelain-enameled  shade,  and 
the  light  distributing  cone.  The  latter  extends  down  from  the 
center  of  the  receptacle  plate  to  a  point  about  midway  of  the 
lamps,  and  being  enameled  in  white  porcelain  presents  a  high 
reflecting  surface,  distributing  the  light  downward  and  outward 


FIG.  2. — TUNGSTEN  SHOP  CLUSTER. 


into  the  zone  where  most  needed.  This  cone  also  prevents  the 
light  of  one  lamp  from  being  screened  by  the  other.  The 
tungsten  shop  cluster,  in  connection  with  the  tungsten  “Life- 
Saver,”  are  offered  by  the  manufacturers  as  a  complete  arrange¬ 
ment  for  shop  lighting. 


Exhibits  at  Cleveland  Industrial  Exposition. 

Officials  of  the  committee  of  the  Cleveland  Chamber  of  Com¬ 
merce  who  had  the  Cleveland  Industrial  Exposition  in  charge 
state  that  at  least  300,000  people  visited  the  show  during  the 
two  weeks  that  it  was  open  and  that  215,000  of  these  were  paid 
admissions.  The  others  were  exhibitors,  representatives  of  com¬ 
mercial  and  civic  bodies  from  other  cities,  guests  of  the  Cham¬ 
ber,  press  representatives  and  employees  and  deliverymen. 
Several  million  dollars’  worth  of  business  resulted  from  the 
exhibits,  aside  from  the  prospects  secured  and  the  advertising 
received.  Exhibitors  in  electrical  lines,  especially  in  the  auto¬ 
mobile  class,  took  quite  a  large  number  of  orders,  and  in 
many  ways  profited  through  the  exposition.  In  addition  to  the 
concerns  previously  mentioned  in  these  columns,  the  following 
were  among  the  exhibitors  ; 

The  A.  &  W.  Sign  Company  had  a  magnificently  lighted 
booth,  in  which  a  number  of  interesting  flashing  signs  were 
shown  in  operation.  The  booth  was  enclosed  with  a  framework 
of  four  white  pillars,  one  at  each  corner,  surmounted  by  illum¬ 
inated  globes.  Curved  beams  extended  from  these  pillars  to  a 
center  ball,  upon  which  was  mounted  a  flagstaff  with  floating 
banner  effect.  In  a  case  at  the  front  of  the  display  all  the 
apparatus  used  in  producing  lighting  effects  was  shown  in 
operation.  This  proved  of  great  interest  to  the  people  at  large. 
This  company  furnished  all  the  electric  signs  used  in  the 
exposition. 

The  General  Incandescent  Lamp  Company  had  a  lx)Oth  built 
of  dark  wood -studded  with  lamps  of  all  kinds,  sizes  arid  capa¬ 
cities.  The  effect  of  the  white  light  on  the  dark  woodwork 
was  excellent.  Within  the  enclosure  all  the  lamps  produced  by 
the  company  were  shown  in  cases,  so  that  the  visitors  could  ex¬ 
amine  them  or  talk  business  without  being  disturbed.  Most 
of  the  lamps  used  in  the  two  buildings  occupied  by  the  expo¬ 
sition  were  furnished  by  this  company. 

Regenerative  flame  arc  lamps  in  various  styles  of  enclosure, 
and  opened  up  for  the  examination  of  those  interested;  lamps 
for  blue  print  and  photographic  work;  apparatus  used  in  in¬ 
stalling  and  operating  arc  lamps,  as  well  as  other  products  of 
the  factory,  were  shown  by  the  Adams-Bagnall  Electric  Com¬ 
pany  in  the  armory  building. 

In  addition  to  a  full  line  of  batteries  and  the  smaller 
products  of  the  factories,  the  National  Carbon  Company  had 
two  immense  blocks  of  carbon  at  the  entrance  to  its  booth. 
From  the  display  made  by  this  company  a  good  general  idea 
could  be  obtained  of  the  various  uses  to  which  carbon  and  its 
products  are  put. 

The  Domestic  Vacuum  Cleaner  Company  displayed  samples 
of  its  floor  cleaners,  which  are  in  the  shape  of  small  portable 
machines  to  which  the  apparatus  taking  up  the  dirt  is  attached 
by  a  short  hose.  They  are  operated  by  electric  motors  and 
energy  may  be  secured  from  an  electrolier  or  bracket  socket. 

To  carry  out  the  idea  of  operation  by  electric  energy,  the 
Brock  Carriage  &  Wagon  Company  had  its  booth  decorated 
with  lights  in  a  very  creditable  manner.  These  with  trailing 
vines  and  artistic  arrangement  of  pillars  and  lattice  produced  a 
good  effect.  A  coupe  and  stanhope  comprised  the  exhibit,  and 
they  were  excellent  specimens  of  the  company’s  product. 

The  Reliance  Electric  &  Engineering  Company  exhibited 
several  of  its  variable-speed  motors,  both  individual  and  at¬ 
tached  to  machines  where  their  use  could  be  judged  from  opera¬ 
tion.  The  speed  of  this  motor  is  regulated  by  increasing  or  de¬ 
creasing  the  field  by  moving  the  armature  in  or  out.  A  new 
speed  indicator  was  also  shown  in  connection  with  a  motor- 
operated  planer.  A  variable  speed  reversible  motor  and  sev¬ 
eral  constant-speed  motors  made  up  the  remainder  of  the 
exhibit. 

The  Baker  Motor  Vehicle  Company  showed  two  very  hand¬ 
some  specimens  of  its  product  in  the  shape  of  a  stanhope  and 
a  coupe.  This  company  started  in  the  manufacture  of  small 
runabouts,  but  is  now  producing  many  styles  of  electrically 
operated  automobiles. 

One  of  the  largest  automobile  exhibits  was  that  of  the  Rauch 
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4  Lang  Carriage  Company,  which  had  a  victoria,  a  stanhope, 
two  coupes,  a  surrey  and  a  chassis.  It  is  understood  that  the 
company  did  a  very  successful  business  at  its  booth,  besides  the 
prospects  secured  for  the  future. 

The  National  Ticket  Company  showed  all  the  styles  of  strip 
and  single  tickets  turned  out  in  its  plant,  as  well  as  a  turn- 
style  and  ticket  destroyer,  with  motor  in  the  base.  The  latter 
machine  is  a  very  useful  one  for  any  company  using  a  large 
number  of  tickets,  as  they  may  be  destroyed  and  the  scraps  sold 
for  old  paper. 

The  Bruce-Macbeth  Engine  Company  had  in  operation  a  4- 
cylinder  135-hp  gas  engine.  Its  product  may  be  adapted  to  any 
operation  using  power. 

The  Brown  Hoisting  Machine  Company  had  a  very  creditable 
display  of  trolley  and  chain  hoists  of  various  kinds  and  capa¬ 
cities.  Photos  of  some  of  its  large  installations  were  shown  on 
the  walls,  and  rough  castings  were  displayed  in  other  portions 
of  the  booth. 

The  Mechanical  Rubber  Company  had  both  a  merchandise 
and  working  display,  which  showed  the  wide  range  of  its 
products,  including  belting,  washers  and  rubber  articles  used  for 
almost  all  purposes. 

A  large  and  handsome  display  of  its  products  was  made  by 
the  Cleveland  Twist  Drill  Company.  Drills  of  all  sizes  and 
for  almost  every  conceivable  purpose  were  to  be  seen  in  the 
cases  in  that  booth. 

The  Standard  Tool  Company  had  an  excellent  display  of 
twist  drills  and  other  articles  turned  out  in  its  factory.  The 
products  were  shown  in  glass  cases  and  were  arranged  in  such 
a  manner  as  to  attract  much  attention. 

A  welding  machine  was  kept  in  continuous  operation  by  the 
Standard  Welding  Company.  This  proved  of  great  interest  to 
people  who  are  not  acquainted  with  the  methods  used  in 
electric  welding. 


New  Type  of  Locke  High-Tension  Insulator 

Fred.  M.  Locke,  Victor,  N.  Y.,  announces  that  he  has  suc¬ 
ceeded  in  making  a  new  material  for  insulators  which  he  calls 
“Transparent  Porcelain,”  and  which  possesses  a  number  of  re¬ 
markable  qualities.  The  base  is  aluuminum  silicate,  and  the  mate- 


The  insulation  shown  in  the  accompanying  illustration  has 
been  submitted  to  the  following  tests:  Dry  arcing  at  over 
105,000  volts  per  section;  wet  arcing  at  over  55,000  volts  per 
section;  breaking  test,  10,700  lb.;  sudden  change  of  temperature 
from  40  deg.  to  200  deg.  Fahr.  without  cracking.  Its  specific 
inductive  capacity  was  found  to  be  10  as  compared  with  air  as 
unity,  the  corresponding  figures  for  glass  and  porcelain  being 
2  and  4  respectively. 

The  bushing  shown  in  the  illustration  was  tested  to  ioo,ooo 
volts,  its  flash-over  point,  with  scarcely  any  evidences  of  static 
effect.  It  is  stated  that  a  large  number  of  the  new  insulators 
have  been  tested  to  100,000  volts  for  several  hours  without  any 
failures. 


“  Universal  ”  Electric  Flat-Iron. 


The  Central  Electric  Company,  Chicago,  is  placing  on  the 
market  a  new  type  of  electric  flatiron  known  as  the  “Universal" 
iron,  in  which  the  desired  heat  distribution  is  secured  by  so 
locating  the  heating  element  that  the  edges  and  points  of  the 
ironing  plates  are  initially  hotter  than  the  center.  The  location 
and  construction  of  this  heating  element  are  clearly  shown  in 


FIGS.  I,  2  AND  3. — ^ELECTRIC  FLAT  IRON. 


Fig.  I  and  the  heating  effect  is  illustrated  by  the  burned  paper 
diagram  of  Fig.  2. 

Following  are  the  results  of  some  tests  made  with  (i)  the 
new  “Universal”  iron;  (2)  with  a  second  type  of  iron  on  the 
market;  and  (3)  the  average  of  tests  of  seven  other  irons 
which  have  been  on  the  market  for  the  past  two  or  three  years: 

I.  3.  3. 

Efficiency  .  6o%  50%  39% 

Consumption,  watts .  400  475  533 

Time  required  to  heat  bottom  plates  to  2^  deg.  F.,  min  2  3^4  4)6 

Temperature  of  top  at  same  time,  deg.  P .  72  too  137 

Time  required  to  heat  bottom  plate  to  500  deg.  F.,  min  5  8  13 

Temperature  at  top  at  same  time,  deg.  F .  150  250  398 

An  iron  “snaps”  at  approximately  250  deg.  Fahr.  The  ordi¬ 
nary  domestic  iron  is  better  at  400  deg.  Fahr.  and  the  average 
laundry  iron  at  approximately  500  deg.  Fahr.  Referring  to  the 
above  data  it  will  be  noted  that  on  the  basis  of  250  deg.  Fahr. 
at  the  bottom  of  the  iron,  the  temperature  at  the  top  of  various 
types  of  irons  varied  from  72  deg.  to  137  deg.  Fahr.;  and  with 
a  temperature  of  500  deg.  at  the  bottom  of  the  iron  the  tem¬ 
perature  at  the  top  of  the  same  irons  varied  from  150  deg.  to 
398  deg.  The  new  iron  was  found  much  superior  to  the  other 


FIGS.  4  AND  5. — ELECTRIC  FLAT  IRON. 


I. — high-tension  insulator.  fig.  2. — ^BUSHING. 

rial  can  be  melted  and  cast  in  the  same  manner  as  glass.  Two  of 
its  most  remarkable  features  are  the  temperature  changes  it  will 
withstand,  and  its  high  specific  inductive  capacity.  These,  to¬ 
gether  with  great  mechanical  strength  and  high  resistivity, 
ideally  fit  the  material  for  all  classes  of  insulation. 


irons  tested  in  that  the  top  of  the  iron  ran  much  cooler,  less 
heat  being  thus  radiated  and  wasted  from  this  surface. 

Fig.  3  illustrates  the  improved  iron,  and  Fig.  4  the  various 
elements.  It  will  be  noted  that  the  heating  element  is  firmly 
clamped  between  the  body  of  the  iron  and  the  ironing  plate, 
which  in  the  cut  is  shown  in  the  reverse  position,  illustrating 
the  method  by  which  it  is  bolted  to  the  upper  element.  Fig.  5 
shows  the  method  of  operating  the  heat-regulating  switch,  by 
the  use  of  which  the  operator  can  keep  the  iron  at  a  definite 
temperature  with  a  minimum  consumption  of  energy.  The 
lb.  “Universal”  iron  requires  approximately  400  watts,  which 
low  consumption  ofi  energy  meets  the  objection  sometimes 
urged  against  other  types  of  electric  irons  on  the  score  of  cost 
of  operation. 


June  24,  1909. 


ELECTRICAL  WORLD. 


1607 


A  New  Dial  Decade  Set. 


The  illustration  herewith  shows  a  new  type  of  portable  test¬ 
ing  set  being  placed  on  the  market  by  Queen  &  Company, 
Philadelphia.  This  set  is  very  small  and  compact,  measuring 
but  gl4  in.  long  by  7  in.  wide  by  7^4  in.  deep  and  weighing 
about  II  lb.  It  is  equipped  with  a  new  form  of  rheostat  con¬ 
sisting  of  four  complete  dials  of  10  coils  each,  of  the  capacity 
of  units,  tens,  hundreds,  and  thousands,  so  arranged  that  the 
revolving  laminated  brush  may  be  changed  from  the  highest  to 


DIAL  DECADE  SET. 


the  lowest  coils  without  revolving  backward  over  the  inter¬ 
mediate  contacts,  thereby  saving  considerable  time  in  manipula¬ 
tion.  The  bridge  arm  A  has  coils  of  10,  100,  1000  and  10,000 
ohms  and  also  a  block  “infinity”  or  no  resistance.  The  B 
arm  has  coils  of  10,  100,  1000  and  10,000,  and  also  a  zero  block, 
which  short-circuits  the  B  side  when  switch  is  on  zero.  It  will 
thus  be  seen  that  a  very  wide  range  is  allowed. 

The  type  of  brush  designed  for  this  set  is  of  the  tripod  form, 
with  two  legs  of  the  tripod  resting  on  the  central  contact  ring, 
thus  doing  away  with  the  annoying  and  variable  stud  contact 
as  usually  made  in  switch-type  sets.  The  third  leg  rests  on 
the  block  as  indicated  by  the  position  of  the  brush.  It  will  be 
noticed  that  by  this  arrangement  no  flexible  lead  or  variable 
stud  can  enter  into  the  resistances  of  the  rheostat  or  bridge. 
Each  of  the  necessary  switches  and  binding  posts  is  plainly 
marked  and  conveniently  arranged  so  that  the  operator 
may  quickly  make  Wheatstone  bridge,  Murray  and  Varley  loop 
tests  for  insulation  measurements,  and  numerous  other  tests. 

The  scale  on  the  galvanometer  is  so  calibrated  as  to  make 
the  readings  for  insulation  uniform  throughout  the  entire  range 
of  the  scale.  The  resistance  coils  are  wound  with  manganin 
wire,  of  zero  temperature  coefficient,  shellacked,  and  backed; 
the  resistance,  therefore,  requires  no  correction  over  very  wide 
ranges  of  temperature.  The  galvanometer  is  of  the  D’Arsonval 
type,  with  a  long  narrow  coil,  securing  thereby  a  high  sensi¬ 
bility,  with  dead-beat  action. 

The  magnets  are  made  of  the  finest  grade  of  magnet  steel, 
carefully  aged  and  tested^  and  are  permanent  and  uniform.  A 
specially  arranged  Ayrton  shunt  allows  a  very  wide  range  of 
application,  making  it  possible  to  allow  full  current  to  go 
through  the  galvanometer  or  i/io  or  i/ioo  part  of  the  same. 
Keys  in  series  with  both  battery  and  galvanometer  circuits  are 
so  arranged  that  they  can  be  kept  locked'  down  when  it  is 
desired  to  make  permanent  contact,  by  means  of  a  thumb-nut 


at  the  back  of  the  strap;  or  both  keys  may  be  depressed  with 
the  same  finger  when  necessary.  Provision  is  made  by  means 
of  binding  posts  for  the  use  of  an  outside  battery  of  higher 
e.m.f.  than  that  furnished  with  the  set,  when  stronger  battery 
power  is  needed.  An  outside  galvanometer  may  be  used  when 
an  instrument  of  higher  sensibility  than  that  furnished  in  the 
set  is  desired.  The  battery  consists  of  six  special  dry  cells 
mounted  in  the  base.  For  the  renewal  of  the  batteries  it  is 
only  necessary  to  remove  four  small  screws  from  the  base  of 
the  case,  thereby  opening  the  cell  compartment,  and  the  battery 
can  then  be  renewed  without  soldering  or  rewiring  any  connec¬ 
tions.  This  cell  compartment  is  made  entirely  separate  from 
the  rest  of  the  case  and  securely  sealed,  there  being  no  danger 
when  changing  the  battery  of  getting  any  dust  or  dirt  into  the 
interior  of  the  set,  or  around  the  galvanometer  or  resistance 
coils.  The  card  of  direction  in  the  lid  describes  the  connections 
of  the  set  and  also  the  diagram  of  the  wiring  as  used  in  the 
different  tests,  together  with  printed  descriptions  and  formulas. 
The  case  is  of  polished  mahogany,  highly  finished,  with  nickel- 
plated  corner  straps  to  protect  from  injury.  This  set  is  being 
placed  upon  the  market  under  the  name  of  the  “Queen  Dial 
Decade  Set” 


Electric  Pleasure  Vehicle. 


Among  the  various  electric  pleasure  vehicles  manufactured 
by  the  Studebaker  Automobile  Company  of  South  Bend,  Ind., 
the  phaeton  illustrated  herewith  is  one  of  the  most  popular. 
The  vehicle  has  a  wheel  base  of  71  in.  and  a  gage  of  48  in.  The 
tires  on  the  front  and  rear  wheels  are  3J4  in.  Semi-elliptical 
and  full  elliptical  springs  are  used  on  the  front  and  rear  axles, 
respectively.  A  Westinghouse  motor  rated  at  48  volts  and  26  » 

amp  is  suspended  from  the  chassis  frame  and  is  controlled  by 
a  Studebaker  type,  continuous-torque  controller  giving  four 
speeds  and  shunt  forward  and  three  speeds  reverse;  a  cut-out 
switch  also  being  assembled  in  the  starter.  Ball  bearings  are 
used  on  the  motor  and  axles  so  as  to  limit  friction  to  a  mini¬ 
mum. 

Two  brakes  are  provided;,  one  a  constricting  brake  on 
the  armature  shaft  drum,  operated  by  the  controller,  and  the 
other  is  of  the  internal  expanding  type,  operating  through  a  foot 


ELECTRIC-  PLEASURE  VEHICLE. 


pedal  on  both  rear  wheels.  A  side  lever  is  used  for  steering. 
The  battery  equipment  comprises  26  cells  of  Exide  battery; 
two  trays  holding  five  cells  each  being  placed  over  the  front 
wheels  and  two  trays  holding  eight  cells  each  being  placed  over 
the  rear  wheels.  The  weight  of  the  vehicle  complete  with  top 
is  said  to  be  2170  lb.  The  minimum  charging  voltage  essential 
is  67.75  and  28  amp  is  required  when  starting  to  charge.  The 
minimum  number  of  amperes  which  should  be  available  on  the 
charging  circuit  is  42  and  the  kw.-hours  required  for  full 
charge  is  11.3  net,  or  18.4  from  a  ii-volt  circuit. 


sistances  of  4  ohms  and  135  steps  to  2000  ohms  and  735  steps. 
The  three  sizes  are  made  in  current  capacities  from  amp  to 
15  amp. 

The  wire  with  which  these  rheostats  are  wound  has  a  neg¬ 
ligible  temperature  coefficient,  and  is  guaranteed  not  to  de¬ 
teriorate  under  repeated  heating  and  cooling.  The  contactor, 
rod,  and  binding  posts  are  polished  and  lacquered;  the  rest  of 


Adjustable  Rheostats 


The  Central  Laboratory  Supply  Company,  Lafayette,  Ind., 
has  recently  placed  on  the  market  a  line  of  adjustable  rheostats 
adapted  especially  for  meter  testing,  photometry  work,  lamp 
manufacture  and  other  purposes  where  a  continuous  and  close 
regulation  of  current  is  required.  The  complete  line  com¬ 
prises  several  hundred  rheostats  of  different  capacities  and 
resistances,  covering  sizes  for  almost  any  purpose  designed. 

The  resistance  wire  is  wound  on  a  sheet-metal  cylinder  which 
has  been  previously  covered  with  a  thin  layer  of  fireproof  in¬ 
sulating  material.  The  wire  is  wound  under  tension,  and  is 
afterward  enameled,  which,  combined  wdth  the  elasticity  of  the 


FIG.  I. — ADJUSTABLE  RHEOSTAT. 


-END  VIEW  OF  RHEOSTAT. 


insulating  material,  keeps  the  wire  tight  at  all  temperatures. 

The  tube  is  mounted  on  ornamental  cast-iron  brackets  placed 
at  the  ends,  and  held  by  a  bolt  passing  through  the  tube.  The 
openings  in  the  brackets  admit  of  a  passage  of  air  through  the 
tube,  which  materially  assists  in  the  radiation  of  heat.  The  feet 
of  the  rheostat  are  fitted  with  rubber  tips  to  prevent  marring 
the  desks  or  tables.  They  are  also  drilled  through  and  counter¬ 
sunk,  so  that  the  rubber  tips  can  be  removed  and  the  rheostats 
mounted  in  either  a  horizontal  or  a  vertical  position,  and 
fastened  with  screws.  A  round  bar  extends  the  full  length  of 
the  tube  and  carries  a  sliding  contact  of  special  design.  The  In  addition  to  the  usual  standard  type  of  tungsten  lamp  here- 
contact  portion  is  made  of  a  number  of  thicknesses  of  thin  tofore  imported,  the  Electrical  Accessaries  Company,  of  New 

copper  and  tension  applied  by  a  phosphor-bronze  spring,  so  York,  is  placing  on  the  market  an  18-watt  tungsten  for  100  to 

that  there  are  several  independent  contacts  present  on  the  wire  120-volt  multiple  circuits.  \  view  of  this  lamp,  which  is  the 

at  all  times.  The  contactor,  which  is  fitted  with  an  insulated  smallest  at  present  made  for  such  service,  is  shown  in  the 

handle,  has  a  smooth  and  even  sliding  motion,  making  it  possi-  accompanying  engraving.  The  company  is  also  bringing  out 

ble  to  make  accurate  adjustments  without  difficulty.  Two  brass  a  40- watt  tungsten  lamp  for  200  to  2S0-volt  circuits,  which  will 
binding  posts,  mounted  on  the  frame,  are  connected  to  the  doubtless  be  welcomed  by  users  of  high  voltage  current  who  have 
ends  of  the  resistance  coil  and  the  third  to  the  contactor.  This  been  obliged  heretofore  to  burn  two  lamps  in  series,  because 

arrangement  makes  it  possible  to  use  the  rheostat  as  a  series  no  high-voltage  lamp  of  low  wattage  was  obtainable.  Another 


the  parts,  including  the  coil,  are  finished  in  black  baked  enamel. 
The  bar  which  carries  the  sliding  contact  also  makes  a  con¬ 
venient  handle.  These  rheostats  are  intended  for  commercial 
and  technical  laboratories  for  controlling  currents,  calibrating 
instruments,  and  in  various  lines  of  commercial  and  experi¬ 
mental  work. 


Small  and  Large  Tungsten  Lamps 


FIG.  2. — THREE  SIZES  OF  RHEOSTATS. 


resistance  or  to  place  it  across  the  circuit  of  a  given  potential 
and  obtain  between  one  end  of  the  coil  and  the  contactor  any 
value  of  e.m.f.  from  zero  to  the  voltage  across  the  coil. 

The  rheostats  are  at  present  made  in  three  sizes,  as  follows : 
Length,  16  in.;  diameter  of  tube,  i'4  in.;  weight,  2}^  lb.;  re¬ 
sistance  of  Yi  ohm,  with  60  steps  to  525  ohms  and  575  steps. 
Length,  20  in. ;  diameter  of  tube,  2}^  in. ;  weight,  6  lb. ;  re¬ 
sistance  of  I  ohm  and  8o  steps  to  1300  ohms  and  650  steps. 
Length,  24  in. ;  diameter  of  tube,  4Y  in. ;  weight,  loY  lb. ;  re¬ 


tungsten  lamp  which  the  company  is  importing  for  distribution 
here  is  rated  at  400  cp.  This  lamp  is  intended  for  replacing 
arc  lamps.  Its  specific  consumption  per  candle-power  is  about 
the  same  as  that  of  the  arc  lamp,  while  the  upkeep  and  mainte¬ 
nance  are  considerably  less.  The  lamps  have  been  tried  out 
abroad  and  have  given  satisfaction.  The  company  has  adopted 
a  new  trade  name  for  its  line,  which  will  hereafter  be  known  as 
“Justram”  lamps,  a  contraction  of  “Just  Wolfram,”  by  which 
the  line  has  heretofore  been  distinguished. 


« 
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Electric  Hat  Chuck. 

A  novel  and  labor-saving  device  for  holding  and  rotating  hats 
is  shown  herewith.  The  device  is  manufactured  by  the  Saylor 
Electric  Company  of  Pittsburgh,  Pa.,  and  its  main  feature  is 
that  it  fits  any  size  of  hat  automatically  and  requires  no  adjust¬ 
ing  whatsoever.  The  four  shoes  shown  operate  just  like  the 


the  type  shown  in  the  cut,  having  two  surfaces  and  intended  to 
be  supported  over  the  sidewalk.  The  light  from  the  large  tung¬ 
sten  lamp  is  directed  down  on  the  lettering,  and  makes  the  latter 
especially  brilliant.  With  this  arrangement  it  is  quite  practicable 
to  use  lamps  of  low  candle-power  in  the  border  outline.  For 
longer  signs  than  that  illustrated  two  or  more  reflectors  are  pro¬ 
vided  for  each  surface. 


ELECTRIC  HAT  CHUCK. 

weights  on  a  fly-ball  governor  under  the  action  of  centrifugal 
force,  and  hold  the  hat  firmly  as  long  as  the  motor  is  running. 
When  the  motor  stops  the  hat  is  released.  Direct-current  or 
alternating-current  motors  with  large  and  rigid  bases  are  em¬ 
ployed.  These  are  designed  for  iio-volt  circuits,  and  in  the 
case  of  the  alternating-current  motor  for  60  cycles. 


Electric  Sign  with  Reflector  Arm. 


Reflector  Bowl  Unit. 


A  new  reflector  bowl  unit  is  being  placed  on  the  market  by 
the  Holophane  Company,  which  consists  of  a  strong  concen¬ 
trating  type  of  reflector  above  the  lamp  with  a  special  Holo¬ 
phane  hemisphere  below.  The  prisms  of  the  hemisphere  are 


FIG.  I. — ^REFLECTOR  BOWL  UNIT. 


A  recent  addition  to  the  familiar  electric  sign  made  by  the 
Federal  Electric  Company,  of  Chicago,  is  a  type  provided  with 
reflector  arms,  as  illustrated  herewith.  The  frame  of  the  sign 
is  studded  with  2-cp  carbon  lamps  in  the  usual  manner,  but  in 


quite  shallow  so  as  to  reduce  to  the  lowest  possible  degree  any 
accumulation  of  dust.  As  will  be  seen  from  the  accompany¬ 
ing  photometric  curves,  the  new  unit  gives  a  very  desirable 
distribution  of  light,  ranging  from  70  cp  at  45  deg.  angle  to 
55  cp  directly  under  the  unit  when  equipped  with  60-watt  clear 
tungsten  lamps.  The  manufacturers  consider  that  the  complete 
unit  has  a  wide  field  of  usefulness  in  office  buildings,  stores. 


ELECTRIC  SIGN  WITH  REFLECTOR  ARM. 


FIG.  2. — PHOTOMETRIC  CURVES. 


addition  there  is  provided  for  each  face  of  the  sign  a  40-watt  or 
60-watt  tungsten  lamp  placed  in  a  shell-shaped  reflector  at¬ 
tached  to  an  arm  extending  out  about  2  ft.  from  the  upper  part 
of  the  sign,  as  shown.  The  reflector  arm  is  of  metal  and  painted 
white,  the  inner  surface  of  the  reflector  being  of  white  enamel. 
Two  reflectors  are  required,  of  course,  where  the  sign  is  of 


clubs,  etc.,  where  beauty,  efficiency  and  diffusion  of  light  are 
of  about  equal  importance.  In  offering  these  fixtures  the  Holo¬ 
phane  Company  announces  that  it  is  not  entering  into  competi¬ 
tion  with  established  fixture  houses,  but  aims  only  to  furnish 
equipment  for  some  of  its  special  glassware  which  other  fixture 
manufacturers  are  not  as  yet  ready  to  supply. 


FIG.  I. — VIEW  OF  ENGINE  ROOM. 


FIG.  3. — ELECTRICALLY  DRIVEN  PUMPS. 


driven,  is  of  the  rotary  type  manufactured  by  Rumsey  &  Com¬ 
pany,  and  is  capable  of  delivering  750  gal.  of  water  per  minute. 
The  pipes  carrying  the  normal  supply  are  cross-connected  with 
the  fire  lines,  so  that  a  supply  of  water  may  be  taken  from  the 
latter  at  a  lower  pressure  up  to  the  time  the  pump  is  started. 

For  cleaning  purposes  a  machine  of  the  vacuum-air  type  is 


cient  to  load  the  Orianna  Street  plant  up  to  its  most  efficient 
operating  point,  this  plant  alone  is  used  during  the  summer 
months,  while  during  the  winter  the  plant  in  the  Lafayette 
Building  is  also  employed,  its  exhaust  steam  being  used  for  the 
heating  system.  The  entire  electrical  equipment  was  furnished 
by  the  Crocker-Wheeler  Company,  of  Ampere,  N.  J. 


Philadelphia  Office  Building  Installation, 

'I'he  lo-story  Lafayette  Building  recently  erected  at  Fifth 
and  Chestnut  Streets,  Philadelphia,  is  of  modern  construction, 
and  serves  as  a  striking  illustration  of  the  important  place 
which  electricity  now  holds  in  office  buildings.  Electricity  is 
used  not  only  for  operation  of  the  elevators  and  for  illumina¬ 
tion,  but  for  floor  cleaning  throughout  the  building,  for  main¬ 
taining  a  supply  of  iced  drinking  water,  and  for  insuring  against 
the  danger  of  fire.  The  energy  required  for  the  motors  and 
lamps  is  furnished  by  a  power  plant  on  the  premises,  working 
in  conjunction  with  another  situated  nearby  in  the  Mariners’ 
and  Merchants’  Building  on  Orianna  Street.  Both  of  these 
plants  are  owned  by  the  Girard  Estate  and  it  is  planned  by  com¬ 
bining  the  two  to  secure  the  greatest  efficiency  of  operation  and 
to  provide  against  the  possibility  of  interruption  of  service. 

The  Lafayette  Building  plant  supplies  electrical  energy  for 
over  5000  lamps  on  a  three-wire,  iio-volt  system.  The  un¬ 
balance  is  taken  care  of  by  two  small  balancing  sets.  An  idea 
of  the  extent  of  the  system  can  be  obtained  from  the  fact  that 
it  requires  over  5000  lb.  of  copper  and  100,000  ft.  of  conduit. 

One  of  the  features  of  the  plant  is  a  board  from  which  all  the 
pumps  are  controlled.  These  are  arranged  to  start  and  stop 
automatically  and  this,  in  addition  to  the  fact  that  the  con¬ 
trolling  devices  are  concentrated  on  one  board,  does  away  with 
a  large  amount  of  attendance,  which  would  otherwise  be  neces¬ 
sary.  This  board  is  entirely  distinct  from  the  main  switch¬ 
board.  Directly  behind  the  pump  control  board  and  in  another 
room  are  situated  the  pumps,  surge  and  pressure  tanks,  and 
filters.  The  elevators,  while  they  are  propelled  directly  by 
hydraulic  machinery,  depend  on  electric  drive  to  maintain  the 
necessary  pressure.  This  is  supplied  by  three  compound-wound 
motors,  connected  by  belts  to  three  Laidlaw-Dunn-Gordon  hori¬ 
zontal  triplex  pumps.  The  sets  operate  almost  noiselessly,  a 
necessary  feature  for  this  class  of  service.  The  pumps  are  con¬ 
trolled  by  the  regulating  devices  on  the  board  to  a  variation  in 
water  pressure  of  not  more  than  10  lb.  There  are  two  pumps 
to  supply  the  house  tanks.  These  are  Deane,  triplex,  driven 
through  chains  by  15-hp  motors,  and  are  furnished  in  duplicate 
to  insure  steadiness  of  service. 

An  ammonia  refrigerating  machine,  driven  by  a  15-hp  motor, 
is  used  to  cool  the  drinking  water.  A  system  of  heavily  insu¬ 
lated  pipes  supplies  iced  drinking  water  to  all  rooms  in  the 
building,  and  the  water  is  kept  constantly  in  motion  by  means  of 
a  motor-driven  circulating  pump.  With  this  arrangement  the 
temperature  of  the  water  is  kept  down  to  38  deg.  or  under,  even 
in  the  hottest  weather.  The  fire  pump,  which  is  also  electrically 
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FIG.  2. — 4-HP  MOTOR  DRIVING  BLOWER. 

scrubbing  device,  which  is  of  more  complicated  construction,  is 
adapted  to  cleaning  marble  floors  with  water  and  does  away 
with  a  large  amount  of  labor. 

Electrical  energy  is  generated  in  both  plants  by  250-volt, 
compound-wound  generators.  In  the  Orianna  Street  plant, 
which  has  a  rating  of  550  kw,  the  generators  are  driven  by 
Rice  &  Sargent  engines.  The  Lafayette  Building  plant,  of  300 
kw  rating,  employs  two  250-hp  side-crank  Harrisburg  engines 
as  prime  movers,  taking  their  steam  from  two  250-hp  Parker 
boilers.  .\s  the  requirements  of  both  buildings  are  just  suffi¬ 
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located  in  the  engine-room.  This  machine  is  driven  by  a  20-hp 
motor,  and  is  connected  by  pipe  lines  to  all  the  rooms  in  the 
building.  The  pipe  lines  are  further  connected  by  means  of 
flexible  hose  to  attachments  either  for  sweeping  or  scrubbing 
the  floors.  The  former  attachment  permits  the  dust  to  be 
sucked  through  the  piping  to  the  machine,  and  afterward  cre¬ 
mated  by  suitable  apparatus  situated  on  the  premises.  The 
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Industrial  and  Commercial  News 


Commercial  Intelligence, 

THE  WEEK  IN  TRADE. 

The  tendency  during  the  past  week  in  general  trade  has  con¬ 
tinued  to  be  toward  improvement,  and,  especially  in  manufac¬ 
turing  lines,  the  books  for  fall  are  showing  substantial  gains. 
The  retail  business  is  only  fair,  but  is  practically  as  heavy  as 
had  been  expected.  Among  the  wholesalers  and  jobbers  there 
is  very  little  doing  in  the  way  of  new  orders,  and  the  reorder 
business  is  not  of  great  importance.  Many  inquiries,  however, 
are  coming  in,  and  the  general  sentiment  is  that  the  fall  busi¬ 
ness  will  be  up  to  the  standards  reached  before  the  period  of 
depression  began.  The  crop  situation  is  generally  satisfactory. 
The  cold,  rainy  weather  throughout  some  sections  of  the  West 
during  the  past  week  was  unfavorable  to  growing  crops,  but 
the  effect  is  more  a  matter  of  delay  than  of  positive  injury. 
Cereals  have  practically  held  their  own,  and  there  is  a  distinct 
improvement  in  the  condition  of  the  cotton  crop.  It  is  in  the 
industrial  lines,  however,  that  the  greatest  improvement  is  to 
be  noted.  In  numerous  places  the  cuts  that  were  made  in 
wages  earlier  in  the  year  have  been  restored,  and  in  almost 
every  section  more  help  is  being  employed.  Steel  conditions 
continue  to  be  very  propitious.  The  United  States  Steel  Cor¬ 
poration  is  now  shipping  to  customers  at  the  rate  of  a  little 
more  than  9,000,000  tons  of  finished  products  for  the  year. 
The  actual  shipments  in  1907  were  below  10,500,000  tons,  and 
this  shows  that  operations  at  the  present  time  are  almost  nor¬ 
mal.  The  manufacturing  companies  are  making  no  effort  to 
force  up  prices,  and  this  policy  is  certain  to  result  in  liberal 
building  and  in  expansion.  One  of  the  chief  features  of  inter¬ 
est  in  this  line  is  the  heavy  specifications  which  are  now  coming 
forward  from  the  railroads  for  cars  and  other  equipment. 
Fair  sized  orders  for  rolling  stock  were  placed  last  week,  and 
a  very  heavy  volume  is  expected  at  an  early  date.  Purchases 
of  steel  rails  are  better  than  they  have  been,  and  it  is  under¬ 
stood  that  during  the  past  week  36,000  tons  were  taken  by 
domestic  consumers,  and  orders  for  49.000  tons  were  en¬ 
tered  for  shipment  to  Argentina.  Business  failures  for  the' 
week  ended  June  17,  as  reported  by  Bradstreet’s,  were  213, 
against  197  the  previous  week,  254  in  1908,  165  in  1907,  173  in 
1906  and  157  in  1905. 

THE  COPPER  MARKET. 

There  has  been  a  sharp  reaction  in  prices  of  copper  during 
the  past  week  both  in  this  country  and  in  Europe.  The  dis¬ 
closure  that  since  the  middle  of  May  there  has  been  an  apparent 
accumulation  of  25,000,000  lb.  in  standard  warehouses  in 
Europe  has  revealed  the  fact  that  recent  heavy  exports  from 
the  United  States  have  not  been  going  into  consumptive  chan¬ 
nels  as  heavily  as  has  been  claimed  by  the  selling  agencies.  This 
has  caused  a  material  reduction  abroad  and  in  consequence  a 
recession  in  this  market.  The  break  in  the  London  price  for 
the  week  has  been  a  little  less  than  £2  per  ton,  but  since  the  high 
point  on  June  7  the  recession  has  been  £3  5s.  Domestic  pro¬ 
ducers  did  all  in  their  power  to  resist  the  decline  in  this  market, 
but  were  finally  forced  to  accept  bids  below  the  quoted  figures, 
and  eventually  the  official  quotations  had  to  be  marked  down. 
As  is  usually  the  case  in  the  home  market,  the  recession  in 
price  was  attended  by  the  withdrawal  from  the  market  of 
domestic  consumers.  It  has  been  well  known  for  years  that 
our  consumers  prefer  to  buy  on  an  advancing  rather  than  a 
declining  market.  It  is  said  that  sales  of  electrolytic  were 
made  in  this  market  within  the  past  few  days  at  less  than  13 
cents  although  the  official  quotation  has  not  been  below  that 
mark.  One  interesting  feature  in  the  local  copper  market 
during  the  past  week  was  the  report  of  the  committee  ap¬ 
pointed  by  Governor  Hughes  to  investigate  New  York  ex¬ 
changes.  This  committee  spoke  very  plainly  with  regard  to  the 
Metal  Exchange  and  expressed  the  opinion  that  it  served  no 
good  purpose  either  for  the  metal  trade  or  the  public.  The  re¬ 
port  showed  that  the  quotations  were  arbitrarily  fixed  by  a 
committee  and  did  not  represent  actual  transactions.  The  fact 
that  these  quotations  were  deceptive  has  been  frequently  re¬ 


ferred  to  in  these  columns.  In  speaking  of  the  exchange  the  re¬ 
port  says :  “In  spite  of  the  apparent  activity  of  dealings  in  this 
organization  in  published  market  reports,  there  are  no  actual 
sales  on  the  floor  of  the  Metal  Exchange,  and  we  are  assured 
that  there  has  been  none  for  several  years.  Prices  are,  how¬ 
ever,  manipulated  up  and  down  by  a  quotation  committee  of 
three,  chosen  annually,  who  represent  the  great  metal  selling 
agencies  as  their  interest  may  appear,  affording  facilities  for 
fixing  prices  on  large  contracts,  mainly  for  the  profit  of  a  small 
clique,  embracing,  however,  some  of  the  largest  interests  in  the 
metal  trade.  These  practices  result  in  deceiving  buyers  and 
sellers.  The  making  and  publishing  of  quotations  for  com¬ 
modities  or  securities  by  groups  of  men  calling  themselves  an 
exchange,  or  by  any  other  similar  title,  whether  incorporated  or 
not,  should  be  prohibited  by  law,  where  such  quotations  do  not 
fairly  and  truthfully  represent  any  bona  fide  transactions  on 
such  exchanges.  Under  present  conditions,  we  are  of  the 
opinion  that  the  Metal  Exchange  does  actual  harm  to  producers 
and  consumers,  and  that  its  charter  should  be  repealed.”  The 
actual  production  of  copper  continues  at  a  record  rate  and  the 
accumulation  in  second  hands  must  be  as  great  in  this  country 
as  it  is  in  Europe.  Imports  continue  heavy,  and  since  the  first  of 
June  have  been  4420  tons  of  copper,  785  tons  of  matte  and  22,560 
tons  of  ore.  Actual  exports,  mostly  representing  sales  made 
several  weeks  ago,  are  also  large.  Since  the  first  of  the  month 
up  to  and  including  June  21  the  exports  have  been  22,242  tons. 
Quotations  on  the  Metal  Exchange  June  21  were: 


Lake  . .* . 

Electrolytic . 

Casting  . 

.  13X  @  13^ 

.  13  ^  @  13J4 

The  London  prices  June  21  were  as 

follows : 

Standard  copper,  .SMt . 

Standard  copper,  futures . 

Market  . 

Sales  of  spot . 

Sales  of  futures . 

£  s  d  £  s  d 

. 58  76  58  13  9 

. 59  5  0  59  12  6 

Extreme  fluctuations  for  this  year 

Highest.  Lowest. 

Lake  . 

Electrolytic  . 

Casting  . 

London,  spot . 

London,  futures  . 

London,  best  selected . 

14-55  12.55 

14.25  I2.I2'/i 

—  t4.t2yi  12.00 

.  .  .  £64  26  £54  12  6 

...  64  17  6  55  10  0 

...  67  15  0  59  0  0 

LIBERAL  ORDERS  FOR  STEAM  TURBINES.— Since  the 
beginning  of  June  the  orders  for  steam  turbine  equipments 
which  have  been  received  by  the  Westinghouse  Machine  Com¬ 
pany  at  its  shops  in  East  Pittsburg  have  been  practically  as 
numerous  as  during  the  busy  times  of  1907.  All  indications 
point  to  a  great  improvement  in  business  for  the  summer 
months.  Among  these  orders  are  one  for  a  1500-hp  steam 
turbine  and  condenser  from  the  Stark  Electric  Railway  Com¬ 
pany,  of  Alliance,  Ohio;  a  500-hp  turbine  from  the  Gwdyear 
Lumber  Company,  of  Tomah,  Wis. ;  a  3000-hp  turbine  from  the 
Nichols  Copper  Company,  of  Laurel  Hill,  L.  I. ;  a  1500-hp  low 
pressure  turbine  from  the  Utah  Light  &  Railway  Company,  of 
Salt  Lake  City;  a  5000-hp  turbine  from  the  Rochester,  Syra¬ 
cuse  &  Eastern  Railway  Company,  of  Lyons,  N.  Y. ;  a  500-hp 
turbine  from  the  Red  Oak  Electric  Company,  of  Red  Oak, 
Iowa ;  a  5000-hp  turbine  and  Le  Blanc  condenser  from  the 
Narragansett  Electric  Light  &  Power  Company,  of  Narragan- 
sett,  R.  I.,  and  one  for  an  i8oo-hp  turbine  from  the  West  Vir¬ 
ginia  Pulp  &  Paper  Company,  of  Covington,  Va. 

DUNCAN  ELECTRIC  MANUFACTURING  COMPANY 
ADDS  TO  ITS  PLANT. — Plans  have  been  completed  for  an 
extension  of  the  Duncan  Manufacturing  Company’s  plant  at 
Lafayette,  Ind.,  consisting  of  a  five-story  building  113  ft.  x  130 
ft.  The  new  factory  will  be  fitted  for  turning  out  Duncan 
meters  and  new  lines  to  be  added,  while  the  present  plant  will 
be  used  in  the  manufacture  of  Duncan  transformers,  which  are 
now  made  in  rented  shops.  The  Duncan  company  has  steadily 
employed  from  too  to  150  men  since  1901  with  no  shutdown, 
and  when  the  new  factory  is  completed  225  to  250  men  will  be 
on  its  pay  roll. 
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LIGHTING  CARBON  IMPORTERS  CONTINUE  HOPE¬ 
FUL. — Although  the  Senate  has  adopted  the  Smoot  amendment, 
fixing  the  proposed  tariff  on  lighting  carbons  at  65  cents  per 
100  ft.,  the  importers  in  this  city  are  inclined  to  believe  that 
there  will  be  a  modification  of  this  rate  when  the  tariff  bill  gets 
into  conference.  The  fact  that  the  carbon  schedule,  which  is 
such  a  small  part  of  the  general  tariff  bill,  attracted  enough 
attention  to  require  almost  five  hours’  discussion,  shows  that  the 
matter  has  been  to  some  extent  studied,  and  is  being  considered 
by  the  members  of  Congress.  Speaking  of  this  matter,  one 
of  the  largest  importers  of  carbons  in  this  country  had  this  to 
say :  “Although  it  seems  on  the  face  that  the  importers  have 
not  been  successful  in  their  endeavor  to  secure  a  cheaper  rate 
on  lighting  carbons,  we  feel  yet  that  we  have  won  a  distinct 
victory  in  bringing  the  matter  to  the  attention  of  the  Senators, 
and  we  feel  that  when  the  bill  goes  into  conference  a  com¬ 
promise  will  be  made  that  will  give  us  a  better  chance  to  do 
business.  I  have  received  assurances  from  authoritative  powers 
in  Washington  that  our  interests  are  in  good  shape,  and  intimat¬ 
ing  that  when  the  final  schedule  is  adopted,  we  will  be  in  a 
position  to  continue  in  business  and  at  a  profit.  The  main 
difficulty  we  encountered  from  the  start  was  in  attracting  atten¬ 
tion  to  a  matter  which  was  relatively  so  insignificant.  Very  few 
people  were  interested  in  carbons,  or  knew  anything  about 
them,  but  we  have  succeeded  in  having  the  matter  thor¬ 
oughly  threshed  out,  and  we  have  interested  a  number  of 
prominent  Senators  and  Represenatives  in  the  situation.  We 
feel,  therefore,  that  it  will  bear  fruit  when  the  final  considera¬ 
tion  of  the  bill  comes  up.’’ 

NO  NEW  HAVEN  ELECTRICAL  PLANS  SETTLED.— 
In  speaking  of  the  New  York,  New  Haven  &  Hartford  electri¬ 
fication  plans,  George  MacCullough  Miller,  a  director  in  the 
company,  had  this  to  say:  “Although  the  New  Haven  will  un¬ 
doubtedly  electrify  the  road  from  Stamford  to  New  Haven 
sometime  in  the  future,  only  preliminary  estimates  have  as  yet 
been  made  and  the  directors  have  called  upon  Vice-President 
McHenry  and  the  chief  engineer  for  revised  estimates.  No 
actual  definite  decision  in  the  matter  has  been  reached.  This  is 
only  one  of  many  problems  that  are  under  consideration ; 
among  others,  the  projected  New  York,  Westchester  &  Boston 
line  to  handle  freight  traffic  on  easy  grades  from  New  Rochelle 
to  Danbury.  We  have  ordered  an  electric  freight  locomotive 
and  are  building  a  mile  of  track  on  which  to  give  it  a  trial,  to 
see  whether  electrical  freight  locomotives  are  more  economical 
and  serviceable  than  steam.’’  The  cost  of  electrification  already 
completed,  from  Woodlawn  Junction  to  Stamford,  four  tracks 
of  approximately  22  miles  each,  has  amounted  to  about  $5,- 
000,000.  Work  is  under  way  on  the  six-track  line  from  the 
Harlem  River  to  New  Rochelle,  a  distance  of  about  11%  miles. 
The  cost  of  electrifying  this  line  as  well  as  the  yards  at  the 
Harlem  River,  about  160  miles  of  track  in  all,  has  been  esti¬ 
mated  at  approximately  $13,000,000. 

SAFETY  CAR  HEATING  &  LIGHTING  COMPANY.— 
,\n  official  of  the  Safety  Car  Heating  &  Lighting  Comapny 
states  that  the  improvement  in  the  equipment  situation  has  been 
greater  within  the  past  two  months  than  in  any  similar  period 
in  the  history  of  the  industry.  In  most  lines  the  demand  is  as 
good  at  the  present  time  as  it  was  in  1907.  The  company  now 
has  in  operation  70  Pintsch  light  gas  plants  in  various  parts 
of  the  country  and  the  increase  in  this  branch  of  the  company’s 
business  averages  about  10  per  cent  per  year.  The  company  is 
rapidly  developing  its  system  of  electric  lighting  by  means  of  an 
axle  driven  dynamo  together  with  the  lamp  voltage  regulator. 
Among  the  recent  orders  which  the  company  has  received  for 
equipping  cars  with  this  system  are:  Chicago,  Rock  Island  & 
Pacific,  157;  Southern  Railway,  125;  New  York  Central,  25; 
Lehigh  Valley,  15,  and  Pullman  Company,  10.  The  use  of 
electricity  for  car  lighting  is  grow’ing  in  popularity  with  the 
big  companies. 

PROPOSED  ELECTRICAL  PLANT  IN  FAR  EAST.— An 
.\merican  consul  in  the  Far  East  reports  that  an  electric  light 
and  power  plant  will  be  constructed  in  his  district  within  two 
years,  to  cost  about  $500,000.  No  machinery  or  material  has 
yet  been  purchased,  but  an  agent  of  the  company  will  leave 
shortly  to  consider  the  purchase  of  the  necessary  equipment. 
The  plant,  while  it  is  designed  to  furnish  electric  light  for  a 
municipality,  will  later  furnish  the  energy  for  an  electric  street 
car  line.  A  copy  of  the  complete  report  can  be  obtained  by  in¬ 
terested  firms  from  the  Bureau  of  Manufactures,  Washington. 
The  file  number  of  the  record  is  3535. 


SIX  THOUSAND-HP  NORTH  CAROLINA  WATER 
POWER  IN  THE  MARKET.— A.  H.  Richardson,  of  Anson- 
ville,  N.  C.,  writes  that  engineers  have  just  investigated  a  water 
power  owned  by  him  in  the  Piedmont  region  of  North  Caro¬ 
lina,  and  report  that  6000  hp  can  be  developed.  The  owner 
believes  that  all  of  this  power  can  be  disposed  of  within  30 
miles  of  the  generating  point,  as  there  are  more  than  60  cotton 
mills  within  that  radius.  Mr.  Richardson  wishes  to  open  nego¬ 
tiations  with  any  parties  interested  in  such  a  development  with 
a  view  to  financing  or  selling  the  property. 

ELECTRIC  RAILWAY  EXTENSION  IN  CHAUTAU¬ 
QUA  COUNTY,  N.  Y. — After  three  years’  delay  all  difficulties 
in  the  way  of  the  extension  of  the  electric  railway  from 
Westfield,  N.  Y.,  to  Barcelona  Harbor  on  Lake  Erie  have 
been  removed,  and  cars  are  now  running  to  the  lake,  or  will 
be  very  soon.  The  electric  line  is  owned  by  the  Chautauqua 
Traction  Company,  and  the  delay  was  caused  by  negotiations 
with  the  Lake  Shore  steam  railroad  over  a  bridge  crossing. 
Finally  the  Business  Men’s  Association  of  Westfield  took  a 
hand  in  the  affiair,  and  an  agreement  was  reached. 

ELECTRICAL  CONSTRUCTION.— Among  the  items 
printed  under  Construction  Notes  in  the  present  issue  are 
announcements  of  proposed  new  plants  or  considerable  exten¬ 
sions  of  present  plants  at  Fairfield,  Iowa ;  Pawtucket,  R.  I. ; 
Oakland,  Cal.;  Johnstown,  Pa.;  Milwaukee,  Wis. ;  Philadelphia, 
Pa.;  McGregor,  Iowa;  Mason  City,  Iowa;  Vancouver,  B.  C., 
Can.;  Nevada  City,  Cal.;  Yreka,  Cal.;  Siloam  Springs,  Ark.; 
Battle  Mountain,  Nev. 

FREIGHT  LOCOMOTIVES  FOR  THE  NEW  YORK, 
NEW  HAVEN  &  HARTFORD  RAILROAD.— The  New 
York,  New  Haven  &  Hartford  Railroad  has  placed  an  order 
with  the  Westinghouse  Electric  &  Manufacturing  Company  for 
two  electric  freight  locomotives  to  be  employed  on  its  main 
line.  One  of  these  locomotives  is  to  be  equipped  with  side  rods 
and  the  other  is  to  be  of  the  geared  type. 

ELECTRIC  AND  GAS  FIXTURE  TRADE  ASSOCIA¬ 
TION. — A  movement  is  under  way  to  organize  a  national  asso¬ 
ciation  to  represent  the  interests  of  the  electric  and  gas  fixture 
trade.  A  meeting  for  this  purpose  will,  it  is  stated,  be  held 
within  the  next  few  months.  John  F.  Byrnes,  324  Dearborn 
Street,  Chicago,  is  closely  identified  with  the  movement. 

CATALOGS  WANTED.— The  Wind-Power  Electric  Com¬ 
pany,  Madison,  Wis.,  recently  incorporated  to  carry  on  the 
business  of  installing  electric  lighting  plants  in  farms,  dairies 
and  suburban  homes,  desires  to  receive  catalogs  of  electrical 
apparatus,  storage  batteries,  wiring  material  and  electrical  sup¬ 
plies  in  general. 
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THE  WEEK  IN  WALL  STREET. 

The  past  week  in  the  New  York  stock  market  has  been  one  of 
sagging  prices  but  fairly  active  trading.  This  condition  was  not 
unexpected  after  the  rather  remarkable  advances  which  occurred 
the  latter  part  of  May.  When  the  stock  market  is  in  the  hands 
of  professional  manipulators  to  the  extent  that  has  existed  for 
the  past  year,  it  is  but  reasonable  to  expect  liquidation  and 
profit  taking  as  soon  as  any  considerable  advance  is  recorded. 
The  present  reaction  was  expected,  and  it  is  claimed  by  many 
close  observers  in  the  street  that  it  was  not  as  extensive  as  was 
anticipated.  However  this  may  be,  there  have  been  general 
recessions  in  prices  of  all  active  issues  of  from  three  to  seven 
points,  and  there  has  been  a  disposition  to  sell  stocks  whenever 
prices  appeared  to  remain  firm,  or  whenever  there  appeared  to 
be  any  buying  interest  in  the  market.  It  is  hardly  proper  to  say 
that  there  has  been  developed  any  distinct  bear  element,  although 
no  doubt  a  number  of  professional  dealers,  after  unloading  at 
the  top,  went  short  for  quick  turns.  It  is  always  the  outsider 
who  is  the  last  to  perceive  the  tendency  of  the  market,  and  who 
is  the  first  to  become  alarmed  over  any  reaction.  The  news 
developments  of  the  week  were  very  few,  and  were  not  par¬ 
ticularly  important.  A  great  deal  was  made  over  the  reports 
from  Paris  of  the  hitch  in  the  proposed  listing  of  Steel  com¬ 
mon  on  the  Bourse.  This,  as  a  matter  of  fact,  was  a  very  un¬ 
important  event.  It  was  only  proposed  to  list  a  limited  num¬ 
ber  of  shares  as  a  start,  and  the  fact  that  this  listing  was 
denied  can  have  no  effect  on  the  general  market  for  Steel  com¬ 
mon.  The  plan,  however,  to  place  the  stock  upon  the  Paris 
market  w'as  largely  used  to  help  along  the  advance  movement. 
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and  was  no  doubt  more  responsible  for  pushing  the  price  of  the 
stock  up  to  new  high  records  than  the  actual  prosperity  of  the 
steel  company.  Conditions  as  a  whole  are  satisfactory,  and 
favorable  to  a  continued  healthy  market.  There  has 

as  yet  been  no  check  in  the  public  eagerness  to  take  good 
bonds,  whether  they  be  railroads  or  industrials.  This  in  itself 
assures  successful  financing  of  all  legitimate  enterprises.  Call 
money  on  June  21  was  i}/2  *@  per  cent,  while  90-day  loans 
were  @  per  cent.  The  quotations  in  the  table  are  those 
of  the  close  June  21. 

NKVV  YORK. 

Shares  Shares 

June  14.  June  21.  sold.  June  14.  June  21.  sold. 

All.-Ch .  16  15'A  3,770  Int.-Mct,  pfd..  4654  4454  89,680 

All-Ch.,  pfd..  54  Si^*  13,950  Mackay  Cos..  81  !4  79A  i,5oo 

Amal.  Cop...  8$%  78J4  184,045  M’c’ky  Cs.,  p.  7SJ4  74'*  •75° 

Am.  D.  T....  29*  29*  Man.  Elev....  144  143  510 

Am.  Loc .  60 5^  5854  12,800  Met.  St.  Ry..  29*  27  400 

Am  Loc..  pfd.  117^*11754*  505  N.Y.&N.J.  Tel.  124  129  800 

Am.  Tel.&Cbl.  8o*  80*  Steel,  com....  6954  6454  885,756 

Am.  T.  &  T..  14254  14054  24,517  Steel,  pfd....  12554  121  44,921 

B.  R.  T .  8o54  77A  28,925  W.  U.  T .  75  7254  3,850 

Gen.  Elec _  16354  160  8,700  'West’h,  com..  8654  83  8,86c 

Int.-Met.  com..  17  is54  5  3,5  50  West’h,  pfd...  122*  121*  100 


PHILADELPHl.V 

Shares  Shares 

June  14.  June  21.  sold.  June  14.  June  21.  sold. 

Am.  ^s .  4  5  54  4  5  54* -  Phila.  Elec...  1 1  ^4  ii54* - 

Elec.  Co.  of  .\.  12  54*  1254* -  Phila.  R.  T...  2754  28  54  - 

Elec.  St.  B’ty.  54  54  5  3  54  - Phila.  Trac...  91  91*  - 

E.  S.  B’ty.  pf(l.  49*  49*  — - -  Union  Trac...  5254  52  - 

CHIC.\GO. 

Shares  Shares 

June  14.  June  21.  sold.  June  14.  June  21.  sold. 

Chi.  City  Ry..  180*  180*  -  Chi.  Tel.  Co..  134  13254* - 

Chi.  Rs.,  Ser.i.  107*  107* - Met.  El.,  com.  19*  19*  - 

Chi.  Rs.,  Ser.2.  3654*  3654* -  Met.  El.,  pfd  54*  54*  - 

Com.  Edison..  11954  118  Nat’l  Carbon..  9354  93*  - 

Chi.  Suh’ws..  25*  2454* -  Nat’l  C.,  pfd..  118  118*  - 


BOSTON. 

Shares  Shares 

June  14.  June  21.  sold.  June  14.  June  21.  sold. 

Am.  T.  &  T...  14254  14054 - Mex.  Tel .  3  254* - 

Cum.  Tel .  136*  13354 - -  Mex.  Tel.,  pfd.  654  6*  - 

Edison.  E.  Ill..  249  249 - N.  E.  Tel....  133  132  - 

Gen.  Elec....  16354  160  - -  VV.  T.  &  T....  ii54*  10*  - 

Mass.  E.  Ry..  12*  12  -  VV.  T.  &  T.,  p.  87  87*  - 

Mass  E.  R.,  p.  6754  6754  - 

*Last  price  quoted.  , 

Shares  sold  are  for  week  June  14  to  June  19. 

DIVIDENDS. 


American  Cities  Railway  &  Light  Company,  preferred,  quar¬ 
terly,  lyi  per  cent;  common,  i  per  cent,  both  payable  July  i. 

American  Telegraph  &  Telephone  Company,  quarterly,  2  per 
cent,  payable  July  15. 

Bell  Telephone  Company,  of  Canada,  semi-annual,  13  per  cent, 
payable  July  i. 

Cumberland  Telephone  &  Telegraph  Company,  quarterly,  2 
per  cent,  payable  July  i. 

Electric  Storage  Battery  Company,  quarterly,  per  cent, 
both  common  and  preferred,  payable  July  i. 

Germantown  Passenger  Railway,  Philadelphia,  quarterly 
2.6254  per  cent,  payable  July  8. 

Michigan  Light  Company,  quarterly,  preferred,  154  per  cent; 
common,  i  per  cent,  both  payable  July  i. 

Philadelphia  Company,  quarterly,  common,  i]/2  per  cent,  pay¬ 
able  Aug.  2. 

Sao  Paulo  (Brazil)  Tramway,  Light  &  Power  Company, 
quarterly,  2^4  per  cent,  payable  July  i. 

Shawinigan  (Que.)  Water  &  Power  Company,  quarterly,  l 
per  cent,  payable  July  i. 

Tri-City  Railway  &  Light  Company,  Davenport,  Iowa,  pre¬ 
ferred.  quarterly,  154  per  cent. 

United  Traction  Company,  Philadelphia,  semi-annual,  2^4 
per  cent,  payable  July  20. 

Westinghouse  Air  Brake  Company,  quarterly,  2^/2  per  cent, 
payable  July  10. 

Wilkes-Barre  Gas  &  Electric  Company,  i  per  cent,  payable 
July  I. 


NEW  ORLEANS  RAILWAY  &  LIGHT  REFINANCING. 
— The  directors  of  the  New  Orleans  Railway  &  Light  Company 
have  issued  a  statement  in  the  form  of  a  letter  to  the  stock¬ 
holders,  setting  forth  their  reasons  for  the  issuance  of  a  large 
new  bond  issue  of  $50,000,000,  for  which  approval  of  which  issue 
the  stockholders  have  been  called  to  meet.  The  resolution  of  the 
directors  asks  the  approval  of  the  authorized  issue  of  $50,000,- 
000,  40-year,  first  and  refunding  5  per  cent  mortgage  bonds,  of 
which  $30,000,000  are  to  be  set  aside  to  retire  existing  obliga¬ 
tions,  and  $20,000,000  are  to  be  available  for  extensions.  It  is 
the  opinion  of  the  board  that  if  such  an  issue  is  approved, 
enough  bonds  be  issued  and  sold  to  take  and  pay  the  $1,266,- 
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000,  6  per  cent  gold  debenture  notes  due  on  Nov.  i,  1909,  if  in 
the  judgment  of  the  board  it  is  deemed  advisable  to  do  so,  and 
that  all  bonds  to  be  issued  further  for  the  purposes  of  exten¬ 
sions,  improvements  shall  only  be  issued  for  75  per  cent  of  the 
cost  of  such  improvements.  The  plan  is  to  limit  as  far  as  is 
practicable  the  issuance  of  additional  bonds  on  the  company’s 
property.  It  is  also  set  forth  that  the  rapid  growth  of  the  city, 
and  extensive  paving  to  be  done,  in  which  the  company  will 
have  to  make  considerable  expenditures,  and  the  contemplated 
improvements  of  the  company,  could  hardly  be  met  by  the  net 
earnings  wholly,  should  they  be  sufficient,  and  at  the  same 
time  allow  the  company  to  meet  its  franchise  obligations,  and 
as  much  of  the  work,  including  paving,  will  be  permanent,  the 
directors  do  not  believe  that  the  shareholders  of  the  next  few 
years  should  be  burdened  with  the  entire  expense,  as  stock¬ 
holders  of  10  to  30  years’  record  will  be  benefited  thereby. 

HUDSON  RIVER  WATER  POWER  COMPANIES.— 
Counsel*  for  the  several  bondholders’  committees  of  the  eight 
Hudson  River  Water  Power  companies  which  went  down  in 
the  failure  of  E.  H.  Gay  &  Company,  of  Boston,  have  agreed 
to  formulate  jointly  a  petition  asking  for  a  foreclosure  sale 
of  the  property.  The  present  status  of  the  companies  is  that 
injunctions  have  been  issued  preventing  various  trust  companies 
from  foreclosure  on  the  mortgages  which  they  hold.  Counsel 
for  the  various  bondholders’  committees  have  had  a  hearing 
before  Judge  Ray,  of  the  United  States  District  Court  in  New 
York,  preliminary  to  asking  for  the  foreclosure.  The  judge 
expressed  the  opinion  that  before  making  any  formal  applica- 
tiorj  counsel  should  get  together  and  agree  upon  some  plan  in 
regard  to  the  proceeding.  He  said  that  an  appraiser  had  gone 
over  the  properties  and  placed  a  value  of  between  $9,000,000 
and  $10,000,000  on  them,  but  that  owing  to  the  different  inter¬ 
ests  represented  it  seemed  practically  certain  that  there  would  be 
a  conflict  if  .sales  of  the  properties  individually  were  ordered. 
Charles  H.  Tyler,  representing  the  Boston  bondholders’  com¬ 
mittee,  has  announced  that  plans  for  the  reorganization  of  the 
properties  were  being  prepared  and  that  all  eight  of  the  com¬ 
panies  would  be  included  in  these  plans. 

BUTTE  ELECTRIC  BONDS  OFFERED.— Lee.  Higginson 
&  Company  are  offering  to  the  public  $1,650,000  of  first  mort¬ 
gage  5  per  cent  bonds  of  the  Butte  Electric  &  Power  Company. 
The  offering  price  is  98  and  interest,  which  yields  the  investor 
a  trifle  over  5  i-io  per  cent.  The  net  income  of  the  Butte  com¬ 
pany  after  paying  all  fixed  charges  in  1908  was  $390,700.  It  is 
claimed  that  the  future  of  the  company  is  very  bright,  and  that 
the  high  cost  of  steam  coal  in  the  territory  in  which  the  com¬ 
pany  operates  makes  it  one  of  the  best  markets  in  the  world  for 
electric  power.  The  company  has  recently  purchased  a  half 
interest  in  the  Great  Falls  Water  Power  &  Townsite  Company, 
which  is  now  developing  35,760  hp  at  its  hydro-electric  plants 
and  contemplates  improvements  which,  it  is  claimed,  will  add 
57,000  hp. 

PENNSYLVANIA  LIGHT  COMPANY  SOLD.— The  entire 
capital  stock  of  the  Mifflin  County  Gas  &  Electric  Company  has 
been  purchased  by  the  Utilities  Company  of  Philadelphia.  The 
same  purchasers  bought  a  month  ago  the  stock  of  the  Lewiston 
&  Reedville  Electric  Railway  Company.  It  is  proposed  to  build 
a  trolley  line  32  miles  long  between  Bellfonte  and  Lewistown. 
It  is  promised  that  in  a  short  time  there  will  be  through  trolley 
service  between  Harrisburg  and  Altoona. 

BALTIMORE  ELECTRIC  COMPANY’S  BONDS  SOLD. 
— The  Consolidated  Gas,  Electric  Light  &  Power  Company, 
of  Baltimore,  has  sold  to  Drexel  &  Company,  of  Phila¬ 
delphia,  and  E.  H.  Rollins  &  Sons,  of  Boston,  $3,5^,500  general 
mortgage  454  per  cent  bonds  of  the  Consolidated  Gas  Com¬ 
pany,  a  subsidiary.  This  makes  $6,553,500  of  the  authorized 
issue  of  $15,000,000  that  are  now  outstanding. 

CHICAGO  RAILWAYS  BONDS  SOLD.— N.  W.  Harris  & 
Company  and  the  National  City  Bank,  of  New  York,  have 
purchased  $5,000,000  of  Chicago  Railways  Company’s  first  mort¬ 
gage  5  per  cent  bonds,  the  proceeds  of  which  will  be  used  for 
rehabilitation  and  extensions.  The  bankers  will  probably  offer 
the  bonds  to  the  public  within  a  few  days. 

KINLOCH  LONG  DISTANCE  TELEPHONE  IN¬ 
CREASES  STOCK. — The  capital  stock  of  the  Kinloch  Long 
Distance  Telephone  Company,  of  St  Louis,  Mo.,  has  been  in¬ 
creased  from  $3,000,000  to  $5,000,000.  The  company  has  18 
exchanges  and  30,000  phones.  It  serves  a  population  of  3,000,- 
000  people. 
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BERGMAN N  ELECTRICITY  WORKS  COMPANY.— This 
company  in  its  report  to  stockholders  says  that  the  works  have 
been  fully  employed  during  1908,  the  invoiced  goods  having 
amounted  to  $5,757,500,  $500,000  in  excess  of  1907,  which  in  turn 
exliibited  an  advance  of  $1,250,000  over  1906.  Owing  to  keener 
competition,  the  sale  prices  realized  were  substantially  less  than 
in  the  preceding  year,  but  it  was  possible  to  counteract  these 
conditions  by  the  purchase  of  raw  materials  on  favorable  terms 
and  by  the  production  in  the  company’s  own  metal  works  of 
semi-finished  articles  at  a  lower  rate  and  independently  of  other 
firms.  The  accounts  indicate  the  following  figures  for  the  past 
two  years : 

1908.  1907. 

Capital  paid  up .  14,152,500  $3,500,000 

Gross  profits  .  2,068,950  1,781,250 

1  depreciation  provision  .  328,990  338,050 

Net  profits  .  792,000  689,950 

Dividend  .  630,000  540,000 

Dividend,  per  cent .  18  18 

During  1908  the  share  capital  was  raised  by  $1,750,000  to 
$5,250,000,  but  the  time  has  not  yet  arrived  for  the  payment  of 
the  remaining  instalments  on  the  former.  In  addition,  an 
issue  of  $2,500,000  in  bonds  is  in  contemplation,  so  as  to  pro¬ 
vide  funds  for  dealing  with  large  transactions  in  a  similar 
manner  to  that  projected  by  the  recently  created  electrical 
banks.  The  report  gives  particulars  of  the  work  accomplished 
by  the  different  departments,  and  states  that  the  new  cable 
factory  was  started  at  the  beginning  of  1909,  although  only 
minimum  profits  are  obtainable  in  view  of  the  dissolution  of 
the  cable  syndicate.  The  various  departments  employed  5000 
workers  at  the  end  of  1908,  as  against  4,000  at  the  close  of  1907. 
It  may  be  added  that  recently  the  Bergmann  Company  made 
arrangements  and  favorable  terms  for  itself  for  the  reconsidera¬ 
tion  of  the  cable  combination. 

LACLEDE  GAS  LIGHT  COMPANY  SALE.— Details  of 
the  sale  of  the  ownership  of  the  Laclede  Gas  Light  Company, 
of  St.  Louis,  to  the  banking  firms  which  represent  a  syndi¬ 
cate  of  St.  Louis  capitalists,  have  been  given  out.  The  in¬ 
vestors  include  Adolphus  and  August  A.  Busch,  W.  K.  Bixby, 
Thomas  H.  McKittrick,  Charles  H.  Huttig,  L.  E.  Dennig,  E. 

1 1.  Everett  and  G.  H.  Walker.  These  parties  bought  74,000  out 
of  the  85,000  shares  of  the  company  for  a  cash  consideration 
of  $7,480,000,  or  $101.08  per  share.  The  best  offer,  it  is  said, 
that  Emerson  McMillan,  chairman  of  the  board  of  directors 
of  the  American  Light  &  Traction  Company,  would  make  for 
this  stock  was  on  the  basis  of  $93.50  per  share.  The  Laclede 
Gas  Light  Company  was  incorporated  in  1857,  and  had  a  per¬ 
petual  charter  from  the  State  of  Missouri,  and  perpetual  right 
to  use  the  streets  of  St.  Louis  for  pipes  and  mains,  and  for 
‘  any  appliances  for  conducting  a  substitute  for  gas.”  Its  gross 
capitalization  is  $30,100,000,  consisting  of  $19,100,000  of  bonds 
and  $11,000,000  in  stock.  Of  this,  $8,500,000  is  common  stock 
and  $2,500,000  preferred.  It  controls  the  St.  Louis  County  Gas 
Company,  with  a  capital  of  $300,000,  and  is  authorized  to  supply 
electricity  to  St.  Louis.  The  reason  for  the  sale,  as  explained 
by  an  official  of  the  North  American  company,  was  the  question 
w'hether  or  not  the  company  could  legally  own  the  Laclede  com¬ 
pany  and  the  Union  Electric  Light  &  Power  Company.  The 
attorneys  for  the  company  were  of  the  opinion  that  the  charter 
of  one  of  the  minor  companies  might  be  jeopardized  by  the 
joint  ownership,  and  so  the  sale  was  decided  upon  as  a  way 
out  of  the  difficulty.  Officials  of  the  North  American  Com¬ 
pany  in  this  city  deny  that  there  was  any  popular  opposition 
sufficiently  strong  to  cause  the  sale. 

ELECTRIC  VEHICLE  REORGANIZATION.— Details  of 
the  plan  for  the  reorganization  of  the  Electric  Vehicle  Com¬ 
pany,  the  approval  of  which  was  noted  in  the  last  issue,  have 
now  been  made  public.  The  plan  contemplates  the  formation 
of  a  new  company,  to  be  known  as  the  Columbia  Motor  Com¬ 
pany,  with  a  capital  stock  of  $3,000,0000,  of  which  $2,000,000 
will  be  6  per  cent  non-cumulative  preferred  stock  and  $1,000,- 
000  common  stock.  The  company  will  be  organized  under  the 
laws  of  Connecticut.  The  old  company  has  now  outstanding 
$814,500  of  8  per  cent  non-cumulative  preferred  stock  and 
$10,450,000  common  stock.  The  bondholders  of  the  present 
company  will  receive  for  each  $1,000  par  value  of  bonds  pre¬ 
ferred  stock  to  the  amount  of  $620  par  value  in  the  new  com¬ 
pany.  The  present  preferred  stockholders  will  receive  one 
share  of  common  stock  for  each  20  shares  of  preferred  stock 
which  they  now  hold.  The  present  holders  of  common  stock, 
upon  payment  of  $i  for  each  share  of  such  stock,  will  receive 
one  share  of  common  stock  in  the  new  company  for  each  20 


shares  which  they  now  hold.  The  unsecured  creditors  will 
receive  all  dividends  which  may  be  declared  out  of  the  proceeds 
and  effects  of  the  company,  or  will  receive  preferred  stock  on 
the  basis  of  one  share  for  each  $100  of  dividends.  The  creditors 
secured  in  whole  or  in  part  by  pledges  of  bonds  will  receive 
preferred  stock  of  the  par  value  of  $620  for  each  bond  of 
$1,000.  The  order  of  the  court  authorizes  the  receivers  to  sell 
the  property,  except  the  cash  in  bank,  to  the  committee  of  which 
Herbert  Lord  is  chairman  for  $430,000.  The  receivers  are  to 
reserve  $150,000  for  distribution  among  the  creditors. 

METROPOLITAN  STREET  RAILWAY  REORGANIZA¬ 
TION. — No  definite  plan  for  the  reorganization  of  the  Metro¬ 
politan  Street  Railway  system  has  yet  been  given  out,  but  it  is 
known  that  several  are  being  formulated.  During  the  past 
week  the  committee  representing  the  holders  of  the  4  per  cent 
refunding  mortgage  bonds  of  the  company  has  issued  a  circular 
which  says  that,  after  a  careful  examination,  the  committee  has 
found  that  under  existing  conditions  the  company  is  not  able 
to  earn  the  interest  charges  on  either  the  4  or  5  per  cent  bonds. 
The  committee  gives  two  reasons  for  this  condition ;  one  is  that 
the  transfer  system  imposed  by  the  public  authorities  has  re¬ 
duced  the  average  fare  from  5  cents  to  practically  3  cents,  while 
under  existing  laws,  based  on  the  theory  that  the  property  pro¬ 
duces  large  profits,  the  taxing  officials  maintain  that  more  than 
35  per  cent,  and  even  40  per  cent,  of  the  net  earnings  must  be 
paid  by  way  of  special  franchise  and  other  public  charges.  This 
condition,  the  committee  claims,  practically  amounts  to  confisca¬ 
tion.  The  committee  further  says  that  unless  legislative  relief 
can  be  had  it  would  probably  be  the  wisest  course  to  foreclose 
and  sell,  even  though  that  action  would  disrupt  the  system. 
The  circular  is  signed  by  Edwin  S.  Marston,  chairman,  John  W. 
Castles,  Dumont  Clarke,  Robert  Y.  Hepden  and  Otto  H.  Kahn. 
There  seems  to  be  no  doubt  that  the  Interborough-Metropolitan 
Company  intends  to  protect  its  interests  in  the  surface  lines, 
even  though  such  protection  will  involve  an  assessment  amount¬ 
ing  to  $10,000,000  on  the  shares  which  it  now  holds. 

CHESTER  COUNTY  (PA.)  ELECTRIC  COMPANY.— A 
circular  has  been  sent  to  the  board  of  directors  of  the  Chester 
County  (Pa.)  Electric  Company  by  R.  B.  Rhodes,  the  manager, 
which  urgently  sets  forth  the  necessity  for  reorganization  of  the 
concern,  and  which  declares  that  the  present  condition  is  serious. 
The  circular  says  that  at  a  foreclosure  sale  everything  the  com¬ 
pany  owns  or  controls  would  not  bring  $50,000,  although  it 
would  take  that  much  to  replace  it.  It  points  out  the  fact  that 
there  are  outstanding  $190,000  in  first  mortgage  bonds,  of  which 
$165,000  have  been  sold,  and  $24,000  are  in  the  treasury.  There 
are  also  said  to  be  outstanding  $27,000  in  unpaid  notes  and 
$4,000  in  other  bills.  The  capital  stock  issued  amounts  to 
$300,000.  The  circular  also  refers  to  court  investigations  which 
have  been  begun  to  look  into  the  manner  in  which  the  company 
was  financed. 

HARRIMAN  BUYING  POWER  PROPERTIES.— News  is 
received  from  California  that  E.  H.  Harriman  has  bought  the 
electric  power  and  electric  railroad  properties  in  and  around  the 
town  of  Fresno,  Cal.  This  is  considered  to  be  a  part  of  a 
general  plan  adopted  some  time  ago  by  Mr.  Harriman  for 
acquiring  control  of  power  rights  and  electric  railways  in  Cali¬ 
fornia.  The  consideration  paid  for  the  recent  purchase  was  in 
the  neighborhood  of  $2,000,000,  and  payment  was  made  partly 
in  cash  and  partly  in  Southern  Pacific  Railroad  Company’s  4 
per  cent  bonds.  One  of  the  properties  purchased  was  the  plant 
of  the  San  Joaquin  Light  &  Power  Company  near  Fresno,  and 
another  being  the  Fresno  Traction  Company,  with  about  22 
miles  of  road. 

ASK  STATEMENT  FROM  CONEY  ISLAND  RAIL¬ 
ROAD. — The  Public  Service  Commission  has  held  up  the  appli¬ 
cation  made  by  the  Coney  Island  &  Brooklyn  Railroad  Company 
for  permission  to  issue  $372,000  additional  bonds,  until  a  state¬ 
ment  is  made  by  the  company  as  to  what  was  done  with  the  pro¬ 
ceeds  of  the  $900,000  new  stock  which  was  authorized  in  May, 
1908.  This  new  stock  was  authorized  for  improvements,  and  the 
new  issue  is  now  asked  for  the  purpose  of  renewing  the  road 
bed  and  rails  on  about  eight  miles  of  the  line. 

MORE  INTERBOROUGH  RAPID  TRANSIT  BONDS.— 
The  Interborough  Rapid  Transit  Company  has  made  an  appli¬ 
cation  to  the  Public  Service  Commission  for  permission  to  issue 
$10,000,000  of  new  5  per  cent  bonds  to  take  up  a  like  amount  of 
5  per  cent  notes  which  fall  due  in  March,  1910.  These  bonds 
are  a  portion  of  the  $55,000,000  issue  which  has  been  authorized 
by  the  stockholders. 
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DOTHAN,  ALA. — D.  G.  Zeigler,  of  Zeigler  &  Company,  of  Jackson¬ 
ville,  Fla.,  has  submitted  a  proposition  to  the  City  Council  to  supply 
electricity  in  Dothan.  It  is  proposed  to  utilize  the  water  power  of  Abbey 
Creek,  in  Heney  County,  22  miles  from  Dothan,  and  develop  4300  hp  to 
furnish  electricity  in  Dothan,  Headland,  Abbeville,  Eufala  and  other 
towns  within  a  radius  of  60  miles.  It  is  said  that  a  site  has  been  secured 
for  the  plant  and  if  satisfactory  arrangements  can  be  made  with  the 
city  work  will  commence  on  the  project  immediately. 

LITTLE  ROCK,  ARK. — A  permit  has  been  issued  by  the  Department 
of  Public  Works  for  the  erection  of  a  power  plant  at  the  Union  Station. 
The  plant  will  furnish  light  and  heat  for  the  depot  and  will  cost  about 
$60,000. 

PAR.\GOULD,  ARK. — The  Marmaduke  Telephone  Company  has  been 
granted  a  25-year  franchise  to  construct  and  operate  a  telephone  system 
in  Paragould. 

SILO.‘\M  SPRINGS.  ARK. — Plans  are  being  made  for  the  extensions 
to  the  municipal  electric  light  plant  and  water  works  system,  which  will 
involve  an  expenditure  of  about  $30,000.  W.  W.  H.  Davey  is  secretary 
of  water  works  improvement  district. 

FRESNO,  CAL. — The  contract  for  the  construction  of  the  proposed 
electric  railway  of  the  Fresno,  Hanford  &  Summit  Lake  Interurban 
Railway  Company  from  Fresno  to  Hanford,  has  been  awarded  to  the 

Franklin  Construction  Company.  F.  S.  Granger  is  vice-president  and 
general  manager. 

LOS  ANGELES,  C.\L. — Plans  are  being  prepared  by  the  aqueduct 
commission  for  the  erection  of  hydro-electric  plants  along  the  aqueduct 
way  in  connection  with  the  Ownes  River  water  project  for  the  city.  It 

is  said  that  the  commission  will  apply  to  the  City  Council  for  an 

appropriation  from  the  general  fund  to  cover  the  cost  of  preparing 
plans  for  the  power  development  and  inspection  of  hydro-electric  machin¬ 
ery  in  connection  with  the  project. 

LOS  G.'XTOS,  CAL. — The  Los  Gatos  Ice,  Gas  &  Electric  Company  has 
applied  to  the  Board  of  Supervisors  of  Santa  Clara  County  for  a  franchise 
to  erect  transmission  lines  over  the  roads,  streets  and  highways  of  the 
county  for  the  distribution  of  electricity  for  lamps  and  motors.  The 
Supervisors  have  agreed  to  grant  such  a  franchise,  bids  for  which  will 
be  received  until  July  12  at  the  office  of  the  Supervisors,  San  Jose,  Cal. 

Henry  Pfister  is  clerk  of  the  board. 

NATIONAL  CITY,  C,\L. — The  City  Trustees  are  considering  the 

question  of  improving  the  street  lighting  system  in  this  city. 

NEV^ADA  CITY,  CAL. — Plans  are  being  considered  for  the  construc¬ 
tion  of  a  large  electric  power  plant  to  furnish  electricity  for  the  mines  in 
Sierra  County.  C.  York  and  W.  A.  Lotspeich  have  filed  a  notice  of 
appropriation  of  15,000  cu.  in.  water  rights  in  the  south  fork  of  the  North 
Yuba  River,  between  Downieville  and  Sierra  City.  A  large  dam  is  being 
erected  two  miles  above  Downieville.  A  site  for  a  power  house  has  been 

selected  on  Durgan  Flat.  The  water  will  be  carried  in  a  pipe  a  distance 

of  9000  ft.,  where  a  sufficient  fall  will  be  secured  to  generate  4000  hp. 
Two  units  of  2000  hp  each  will  be  installed.  It  is  said  that  the  company 
will  soon  commence  work  on  the  construction  of  a  transmission  line  to 
Allegheny  and  Forest  City.  The  cost  of  the  plant  is  estimated  at  $250,000. 

OAKLAND,  CAL. — The  Central  Oakland  Light  &  Power  Company  has 
applied  to  the  Board  of  Public  Works  for  a  permit  to  construct  a  power 
house  on  First  Street. 

SAN  DIEGO,  CAL. — The  Grossmont  Park  Company,  recently  incor¬ 
porated  with  a  capital  stock  of  $50,000,  proposes  to  take  over  part  of 
the  lands  owned  by  Col.  Fletcher  and  W.  B.  Gross,  and  will  construct 
buildings,  pipe  lines  and  also  generate  electricity,  etc.  W.  B.  Gross, 
Col.  E.  Fletcher  and  others  are  interested  in  the  project. 

S.'\NT.\  P.-M’L.X,  C.\L — The  Board  of  Trustees  has  decided  to  re- 
p'ace  the  present  street  lightirg  system  with  tungsten  lamps  and  has 
authorized  the  president  and  secretary  to  enter  into  a  contract  with  the 
X'entura  County  Power  Company  to  install  the  new  system  immediately. 

\’ENTUR.\,  CAL. — Negotiations  are  under  way  to  have  the  electric 
light  and  water  service  extended  to  the  Beach  tract  this  summer.  J.  A. 
Driffill  is  president  of  the  Ventura  County  Power  Company. 

YREKA,  CAL. — Surveys  have  been  completed  for  the  new  transmission 
line  of  the  Siskiyou  Electric  Light  &  Power  Company  from  the  Fall  Creek 
power  house  as  far  as  Sisson,  and  will  be  extended  to  Dunsmuir.  The 
line  will  be  about  55  miles  in  length  and  will  furnish  electricity  to  pump 
water  for  irrigation  purposes.  The  company  is  building  an  addition  to  its 
Fall  Creek  power  house  to  provide  for  another  looo-kw  generator.  The 
new  transmission  line  will  be  operated  at  a  potential  of  40.000  volts. 

COLORADO  SPRINGS,  COLO. — The  Golden  Cycle  Mining  Company 
has  purchased  the  controlling  interests  in  the  Pike’s  Peak  Fund  and 
Central  Fuel  Companies.  The  Golden  Cycle  Mining  Company  proposes 
to  construct  a  power  plant  near  the  Pike  View  mine,  the  initial  cost  of 


which  is  estimated  at  $200,000.  The  plant  will  furni'h  electricity  to  oper¬ 
ate  the  Golden  Cycle  mill,  which  will  utilize  about  1500  hp.  The  Colorado 
Springs  Electric  Company  now  has  the  contract  for  furnishing  power  for 
the  mill,  which  will  expire  next  year.  John  T.  Milliken,  of  St.  Louis, 
Mo.,  controls  the  Golden  Cycle  Mining  Company;  Harvey  McGarry,  of 
Colorado  Springs,  is  vice-president  and  manager. 

DENVER,  COL. — The  power  plant  of  the  Denver  Gas  &  Electric  Com¬ 
pany  was  damaged  by  a  boiler  explosion  June  15,  causing  a  loss  of  not  less 
than  $250,000.  Electricity  for  operating  the  system  is  now  supplied  from 
the  plant  of  the  Central  Colorado  Company. 

HARTFORD,  CONN. — The  House  of  Representatives  has  passed  the 
bill  amending  the  charter  of  the  Northern  Connecticut  Light  &  Power 
Company  permitting  it  to  issue  bonds  to  the  amount  of  $350,000. 

SOUTHINGTON,  CONN. — The  legislature  has  granted  an  extension 
of  time  until  July  i,  1911,  to  the  Litchfield  &  Torrington  Tramway  Com¬ 
pany  in  which  to  commence  the  construction  of  its  proposed  electric 
railway  between  Torrington  and  Lake  Boston,  6  miles  in  length.  T.  H. 
McKenzie,  secretary  and  treasurer,  states  that  the  company  is  planning 
to  construct  the  railway  this  summer. 

WILMINGTON,  DEL. — The  Board  of  Education  has  awarded  the 
contract  for  furnishing  electricity  for  lamps  and  motors  to  the  Wilming¬ 
ton  Light.  Power  &  Telephone  Company  for  a  term  of  three  years  at 
the  rate  of  4  cents  for  lamps  and  2fi  cents  for  motors. 

FORT  PIERCE,  FLA. — The  City  Council  has  granted  the  St.  Lucie 
Ice  Company  a  franchise  to  construct  an  electric  light  and  power  plant. 

J.ACKSON,  FLA. — The  City  Council  has  adopted  an  ordinance  under 
which  the  lighting  committee  of  the  Council  is  directed  to  enter  into  a 
lo-year  contract  with  the  Jackson  Light  &  Railway  Company  on  a  basis  of 
$87.50  per  lamp  per  year  under  an  all-night  schedule,  which  is  $26.40  less 
than  the  price  of  the  present  contract.  The  city  now  pays  $114  for  each 
arc  lamp.  It  is  expected  that  the  company  will  refuse  to  accept  the  terms 
of  the  ordinance. 

MACCLENNY,  FLA. — A  spiecial  election  will  soon  be  called  to  vote  on 
the  proposition  to  issue  $5000  in  bonds  to  light  the  streets  of  the  town. 

PENS.XCOLA,  FL.\. — .Application  has  been  made  to  the  City  Council 
by  C.  F.  Dobson,  C.  C.  Goodman  and  R.  O  Hoffman  for  a  franchise 
to  construct  an  electric  railway  in  this  city. 

QUINCY,  FLA. — Preparations  are  being  made  to  construct  a  new 
power  house  for  the  municipal  electric  light  plant  and  to  enlarge  the 
water-works  system. 

ATLANTA,  GA. — The  City  Council  has  granted  a  franchise  to  the 
Georgia  Railway  &  Electric  Company  to  construct  a  street  railway  on 
VV'est  Peachtree  and  Ponce  De  Leon  Avenues. 

BREMEN,  GA. — At  an  election  to  be  held  June  26  the  citizens  will 
vote  on  the  proposition  to  issue  $8,000  in  bonds  for  the  construction  of 
an  electric  light  plant. 

COLUMBUS,  G.A. — The  Columbus  Manufacturing  Company  is  plan¬ 
ning  to  build  an  addition  to  its  plant,  which  will  double  the  output  of 
the  mill.  The  cost  of  the  work  is  estimated  at  $500,000.  Electrical 
power  is  used  to  operate  the  mills  which  is  furnished  by  the  Columbus 
Power  Company.  F.  B.  Gordon  is  president. 

UNION  POINT,  GA. — The  Union  Manufacturing  Company,  of  Union 
Point,  is  reported  to  be  in  the  market  for  250,  200,  150  and  loo-kw 
second-hand  alternating  generators. 

CENTR.ALIA,  ILL. — The  Vincennes,  Centralia  &  St.  Louis  Transit 
Company  has  filed  a  mortgage  at  Lawrenceville  in  favor  of  the  Illinois 
Trust  Company,  of  East  St.  Louis,  111.,  for  $2,500,000.  The  company 
proposes  to  construct  an  electric  railway  from  St.  Louis,  Mo.,  to  Vin¬ 
cennes,  Ind.  Burns  &  Company,  Isabelle  Building,  Chicago,  Ill.,  are 
said  to  be  interested  in  the  project. 

CHARLESTON,  ILL. — The  Charleston,  Westfield,  Marshall  &  Terre 
Haute  Electric  Railway  Company  is  planning  to  commence  work  soon  on 
Its  proposed  12-mile  electric  railway. 

CHATSWORTH,  ILL. — The  Chatsworth  Electric  Company  has  pur¬ 
chased  the  electric  plant  at  Piper  City,  Ill.,  and  has  dismantled  the  same. 
Electrical  service  in  Piper  City  is  furnished  from  the  Chatsworth  plant. 
The  company  is  contemplating  establishing  a  day  service,  but  has  not  yet 
fully  decided  upon  it.  L.  A.  Walter  is  secretary  and  treasurer. 

CHICAGO,  ILL. — ^The  Northern  Illinois  Gas  &  Electric  Company  has 
filed  a  certificate  of  increase  of  capital  stock  from  $2,500  to  $600,000. 

MOLINE,  ILL. — The  Tri-City  &  Northeastern  Interurban  Railway 
Company  has  applied  to  the  Village  Boards  of  Watertown,  Rapids  City, 
Hampton,  Port  Byron,  Cordova  and  Albany  for  20-year  franchises,  for 
its  proposed  electric  railway,  which  will  extend  from  Watertown  to 
-Albany. 

MT.  MORRIS,  ILL. — The  plant  and  holdings  of  the  Mt.  Morris  Elec¬ 
tric  Company  has  been  purchased  by  the  Kane  Brothers,  of  Mt.  Morris. 
The  new  owners  contemplate  establishing  a  24-hour  service  and  furnishing 
electricity  for  motors. 
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MURPHYSBORO,  ILL. — The  capital  stock  of  the  Murphysboro 
Telephone  Company  has  been  increased  from  $10,000  to  $50,000. 

ROCHELLE,  ILL. — The  Chicago,  DeKalb  &  Western  Interurban  Rail¬ 
way  Company  has  applied  to  the  City  Council  for  a  franchise  in  Rochelle 
for  its  proposed  electric  railway  now  under  construction  between  DeKalb 
and  Dixon. 

CR.\WFORDSV'ILLE,  IND. — The  Home  Telephone  Company  is  mak¬ 
ing  extensive  improvements  and  extensions  which  will  include  new 
equipment  for  exchange  and  considerable  conduit  work. 

INDIANAPOLIS,  IND. — The  Board  of  Public  Works  will  soon  call  for 
bids  for  electric  wiring  and  conduits  for  the  new  city  hall,  for  which  bids 
were  rejected  when  the  general  contract  was  let. 

I N I )1  AN.\POLIS,  IND. — W.  S.  Blatchley,  State  Geologist,  is  making 
a  survey  of  Eel  River  through  Putnam  County  with  a  view  of  utilizing 
the  water  power  to  generate  electricity. 

INDIANAPOLIS,  IND. — The  Board  of  Public  Works  has  authorized 
the  Indianapolis  Light  &  Heat  Company  to  commence  work  on  the  installa¬ 
tion  of  the  new  lighting  system  in  part  of  the  business  district.  Under 
the  plan  proposed  the  Indianapolis  Traction  &  Terminal  Company  will  at 
its  own  expense  replace  the  present  street  car  poles  with  heavier  ones. 
There  will  be  10  lamps  to  the  square,  for  which  the  city  will  pay  $74  each 
per  year. 

LIBERTY.  IND. — The  streets  of  this  town  will  soon  be  lighted  by 
electricity  furnished  from  Richmond  by  Robert  .Xsche,  who  has  a  25-year 
contract  for  lighting  the  town  at  the  rate  of  $48  per  lamp  per  year. 

MARTINSVILLE,  IND. — The  Citizens’  Telephone  Company  is  con¬ 
structing  a  new  exchange  building  in  which  considerable  new  equipment 
will  be  installed. 

TERRE  HAUTE,  IND. — The  New  Long  Distance  Telephone  Company, 
of  Indianapolis,  is  installing  an  additional  toll  line.  This  company 
connects  with  the  Citizens’  Independent  Telephone  Company  of  this 
city  and  by  means  of  this  connection  gives  all  other  independents  in 
this  and  adjoining  counties  an  outlet  for  toll  service. 

TIPTON,  IND. — The  managers  of  the  municipal  electric  light  plant 
are  considering  the  question  of  extending  the  electrical  service  to  the 
farmers  in  the  north  and  west  sections  of  the  towns. 

DES  MOINES,  lA. — The  City  Council  is  considering  an  ordinance 
requiring  all  electric  wires  to  be  placed  underground  in  the  city. 

EARLHAM,  lA. — The  Hawkeye  Telephone  Company  is  making  improve¬ 
ments  to  its  plant  in  Earlham.  .A  new  switchboard  will  be  installed  and 
the  wires  placed  in  cables. 

F.MRFIELD,  lA. — H.  C.  Stevenson,  superintendent  of  the  Fairfield 
Gas  &  Electric  Company,  writes  that  the  company  is  planning  to  make 
improvements  and  extensions  to  its  plant,  which  will  involve  an  expend¬ 
iture  of  about  $25,000,  for  which  bids  will  soon  be  asked. 

GRUNDY  CENTER,  I.\. — The  Grundy  Center  Electric  Company  is 
planning  to  change  the  street  lighting  system  to  series  tungsten  lamps 
and  to  install  a  small  engine.  J.  B.  Calderwood  is  owner  and  manager. 

MASON  CITY.  lA. — Plans  are  being  considered  for  utilizing  the  water 
power  of  Lime  River,  at  Portland,  and  the  Sheel  Rock  at  Nora  Springs,  to 
be  utilized  to  generate  electricity  to  operate  an  electric  interurban  railway 
between  Mason  City  and  Rockford,  la. 

MASON  CITY,  I,\. — The  Mason  City  &  Clear  Lake  Railway  Com¬ 
pany  is  planning  to  erect  a  new  power  plant,  which  will  have  an  output 
of  3000  kw.  The  equipment  will  include  two  steam  turbines  rated  at 
1500  kw  each.  The  present  power  plant  at  Emery  will  be  discontinued 
when  the  new  power  station  is  completed. 

McGREGOR,  lA. — Preparations  arc  being  made  by  the  McGregor 
Light  &  Power  Company  to  increase  the  output  of  its  plant.  A  new 
engine  and  dynamo  will  be  installed. 

STORM  L.AKE,  I.A. — The  capital  stock  of  the  Northern  Telephone 
Company  has  been  increased  to  $20,000. 

WILTON  JUNCTION,  lA. — Plans  arc  being  considered  for  the  installa¬ 
tion  of  a  new  ‘loo-hp  boiler  in  the  municipal  electric  light  plant.  F.  C. 
Wickes  is  secretary  and  manager. 

WHITESBLTRG,  KY. — Plans  are  being  made  for  extensions  and 
improvements  to  the  system  of  the  Whitesburg  Telephone  Company. 
James  P.  Lewis  is  manager. 

ALEXANDER,  L.A. — J.  P.  Turregan,  mayor,  writes  that  no  extensions 
are  contemplated  to  the  electric  light  plant  and  water  works  system  at 
present. 

DENTON,  MD. — Arrangements  are  being  made  to  wire  the  business 
houses  and  residences  in  Denton  preparatory  to  installing  electric  lamps. 
The  town  is  now  lighted  by  acetylene  gas.  Henry  C.  Hawkins,  formerly 
with  the  Consolidated  Gas  &  Electric  Company,  of  Baltimore,  is  manager 
of  the  new  electric  light  plant. 

DENTON,  MD. — It  is  reported  that  Thomas  F.  Garey,  Jr.,  of  Baltimore, 
president  of  the  Peninsular  Light  &  Power  Company,  has  sold  his  interest 
in  the  enterprise  to  Harvey  L.  Cooper  and  Albert  G.  Towers,  who  were 
associated  with  him  in  the  project.  They  will  proceed  with  the  construc¬ 
tion  of  the  electric  light  plant  at  Garey’s  mill,  on  Chapel  branch,  three 
miles  from  Denton,  which  will  supply  electricity  in  Denton,  Greensboro 
and  Ridgely.  The  contract  for  the  construction  of  the  plant  has  been 
awarded  to  J.  L.  Livers,  of  Lancaster,  Pa.  It  is  expected  to  have  the 
plant  in  operation  within  a  year. 


FEDER.ALSBURG,  MD. — The  Idlewild  Electric  Light  Company  has 
extended  its  transmission  line?  to  Preston  to  furnish  electrical  service  in 
that  place. 

ATTLEBORO,  MASS. — Plans  are  being  considered  by  the  Frank 
Mossberg  Company  for  the  construction  of  a  new  plant  to  be  equipped 
for  electric  drive.  It  is  proposed  to  install  a  plant  capable  of  develop¬ 
ing  150  hp. 

BOSTON,  MASS. — Contracts  have  been  awarded  for  furnishing  central 
power  plant  equipment  for  three  army  posts  as  follows;  For  boilers  to 
E.  Keeler  Company,  of  Williamsport,  Pa.,  for  $17,378;  Simplex  Electric 
Company,  of  Boston,  Mass.,  for  cable,  at  $54,997;  engines  to  Buffalo 
Forge  Company,  of  Buffalo,  N.  Y.,  for  $9,027;  Walker  Electric  Company, 
of  New  York,  N.  Y.,  for  switchboard,  $2,234,  aid  for  generators  to  the 
Western  Electric  Company,  of  New  York,  N.  Y.,  for  $6,659. 

BOSTON,  MASS. — Bids  will  be  received  by  Guy  C.  Emerson,  super¬ 
intendent  of  streets,  for  lighting  the  streets  and  parks  with  small  lamps, 
for  a  term  of  five  years,  which  costs  the  city  approximately  $350,000  a 
year.  At  present  there  are  14,000  lamps  lighted  by  gas  or  naphtha, 
while  the  contract  calls  for  gas  incandescent  mantle  lamps;  bids  will 
also  be  received  for  electric  lamps.  Under  the  new  contract  the  service 
will  be  furnished  by  either  gas  or  electricity.  The  naphtha  lamps  will 
be  discarded. 

BOSTON,  MASS. — Negotiations  have  been  completed  whereby  the 
Worcester  &  Blackstone  Valley  Street  Railway  Company  will  take  over 
the  property  and  holdings  of  the  Bridge  &  Blackstone  Valley  Street  Rail¬ 
way,  and  the  Worcester  &  Southbridge  Street  Railway  Company  agrees  to 
purchase  the  property  and  holdings  of  the  Hartford  &  Worcester  Company. 
The  consolidation  of  the  four  railways  under  two  heads  are  subject  to  the 
approval  of  the  State  Railroad  Commission. 

BOSTON,  MASS. — The  Boston,  Ixiwell  &  Lawrence  Electric  Railroad 
Company  has  petitioned  the  State  Railroad  Commissioners  for  a  cer¬ 
tificate  of  authority  to  construct  an  electric  railroad  between  Lowell  and 
Lawrence  and  connecting  both  cities  with  Boston.  It  is  proposed  to 
construct  the  railway  over  private  right  of  way  with  no  grade  crossings. 
Paul  Butler,  Spencer  Borden,  Jr.,  Butler  Ames,  Oakes  Ames  and  John 
Burnett  are  directors. 

FISKDALE,  MASS. — Work  has  commenced  on  the  street  lighting 
system  in  Fiskdale  by  the  Webster  &  Southbridge  Electric  Light  Company, 
and  it  is  expected  to  have  the  system  in  operation  by  .Aug.  i.  The  town 
voted  to  have  the  lamps  installed  three  years  ago  and  appropriated  $900 
for  that  purpose,  the  company  agreeing  to  furnish  72  incandescent  lamps 
of  25  cp  for  one  year  for  that  amount  and  $1200  per  year  thereafter.  It 
now  agrees  to  furnish  lamps  of  40  cp  for  the  sa;ne  price  and  to  have 
them  in  place  by  Aug.  i. 

WESTFIELD,  M.ASS. — Bids  will  be  received  at  the  office  of  the 
Westfield  gas  and  electric  light  works  until  June  30,  for  both  500  and 
750-kw  units,  comprising  engine  and  dynamo,  also  switchboard,  exciter 
and  condenser.  The  engine  may  be  either  of  the  horizontal  turbine  or 
the  cross  compound  type  (reciprocating)  type.  William  H.  Ensign. 
William  E.  Atwater  and  Lewis  C.  Parker  are  selectmen. 

DETROIT,  MICH. — The  contract  for  the  construction  of  the  conduit 
on  Grand  River  Avenue,  from  Washington  Avenue  to  Twelfth  Street, 
was  awarded  to  Charles  B.  Cole.  The  cost  is  estimated  at  $14,803. 

GR.AND  R.APIDS,  MICH. — The  City  Council  has  revoked  the  fran¬ 
chise  of  the  Thornapple  Electric  Company  to  furnish  electricity  in 
Grand  Rapids.  The  company  is  now  in  the  hands  of  a  receiver.  The 
above  action  was  taken  by  the  Council  for  the  purpose  of  protecting  the 
city  in  the  pending  litigation  into  which  the  company  has  become  in¬ 
volved,  and  because  it  has  failed  to  live  up  to  the  terms  of  its  franchise, 
under  which  it  was  to  furnish  electrical  service  by  May  i,  1909.  The 
city  did  not  wdsh  to  have  the  franchise  named  as  one  of  the  assets  of 
the  company. 

INTERNATIONAL  FALLS,  MINN. — A  franchise  has  been  granted 
to  the  American  Suburbs  Company,  of  Minneapolis,  Minn.,  to  construct 
an  electric  railway  from  Ranier  to  International  Falls. 

NEW  ULM,  MINN. — Clarence  E.  Poynter,  of  New  Ulm,  writes  that 
he  and  his  father  own  a  eontrolling  interest  in  a  flour  mill  and  light  plant 
in  a  Texas  town  of  about  1500  population  which  they  would  like  to  sell 
or  exchange  for  an  electric  light  plant  or  for  a  combined  electric  light 
and  ice  plant  in  a  town  of  from  3000  to  6000  inhabitants.  For  further 
information  address  Clarence  E.  Poynter,  P.  O.  B<ix  382,  New  Ulm,  Minn. 

ST.  PAUL,  MINN. — The  question  of  raising  the  lower  dam  located  a 
short  distance  above  the  Soldiers'  Home  is  under  consideration.  Th<- 
proposition  includes  raising  the  dam  from  15  to  30  ft.  at  a  cost  of  about 
$300,000.  It  is  estimated  that  about  15,000  hp  could  be  developed.  The 
dam,  which  is  partially  completed,  is  being  built  by  the  United  States 
Government  to  deepen^  the  channel  as  far  as  the  Washington  Avenue 
Bridge.  The  proposition  involves  raising  the  extra  money  by  the  Twin 
Cities  to  pay  for  additional  construction  and  utilize  the  power  to  gener¬ 
ate  electricity  for  municipal  purposes. 

MARSHALL,  MO. — The  plant  and  holdings  of  the  Saline  County 
Telephone  Company  have  been  purchased  by  the  Missouri  and  Kansas  Tele¬ 
phone  Company.  It  is  said  that  the  plant  will  be  extended  and  improved. 
E.  T.  Purcell  is  local  manager. 

LINCOLN,  NEB. — The  Lincoln  Telephone  &  Telegraph  Company  has 
purchased  the  independent  telephone  systems  at  Beatrice  and  Wymore, 
together  with  considerable  mileage  of  toll  and  rural  telephone  lines  in 
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Gage  County.  The  companies  will  operate  under  a  separate  name,  but 
will  be  controlled  by  the  Lincoln  company. 

SUTTON,  NEB. — A  special  election  has  been  called  by  the  City  Coun¬ 
cil  to  be  held  July  33  to  vote  on  the  proposition  to  issue  $39,000  in 
bonds,  the  proceeds  to  be  used  to  acquire  the  local  electric  light  plant 
and  for  extensions  to  the  water-works  system.  It  is  proposed  to  enlarge 
the  electric  light  plant  if  taken  over  by  the  city. 

VALENTINE,  NEB. — The  citizens  have  voted  to  issue  bonds  to  the 
amount  of  $42,000  for  the  installation  of  an  electric  light  plant  and  water¬ 
works  system  in  Valentine. 

BATTLE  MOUNTAIN,  NEV. — The  Lander  County  Power  &  Light 
Company,  recently  organized,  proposes  to  install  a  light  and  power  plant 
in  Battle  Mountain.  It  is  stated  that  the  main  purpose  of  the  company 
is  to  furnish  power  to  the  Golconda  Consolidated  Mining  Company, 
which  is  planning  to  install  a  plant  at  Galena.  The  Lander  Company 
proposes  to  furnish  electricity  within  a  radius  of  20  miles  of  Battle 
Mountain.  , 

LAS  VEGAS,  NEV. — The  Rio  Virgin  Telephone  &  Telegraph  Com¬ 
pany  has  been  granted  a  franchise  by  the  County  Commissioners  to  con¬ 
struct  a  telephone  line  in  Muddy  Valley. 

HOBOKEN,  N.  J. — The  Common  Council  has  adopted  a  resolution 
recommending  an  ordinance  be  adopted  granting  the  Citizens’  Light,  Hjat 
&  Power  Company  a  franchise,  and  also  a  resolution  to  defer  the  award¬ 
ing  of  the  contract  for  lighting  the  city  indefinitely,  but  announced  that 
it  would  continue  to  purchase  electricity  for  street  lamps  until  further 
notice  from  the  Public  Service  Corporation  at  $80  per  lamp  per  year. 
Up  to  the  present  time  the  city  has  paid  at  the  rate  of  $100  per  lamp 
per  year.  The  company  offered  to  furnish  street  arc  lamps  at  $70  per 
lamp  per  year  and  to  supply  electricity  to  private  consumers  at  8  cents  per 
kw-hour.  It  is  expected  that  the  new  company  will  be  formally  awarded 
the  contract  at  the  next  meeting  of  the  Council. 

IRVINGTON,  STA.,  NEWARK,  N.  J.— The  Town  Council  has  de¬ 
cided  to  advertise  for  bids  for  the  installation  of  a  municipal  electric, 
light  plant,  the  bids  to  be  opened  at  the  September  meeting  of  the  Coun¬ 
cil.  It  has  also  decided  to  advertise  for  proposals  for  furnishing  elec¬ 
tricity  and  gas  for  lighting  the  town  on  a  one,  three  and  five-year  contract. 

BROOKLYN.  N.  Y. — The  South  Flatbush  Railroad  Company  has 
applied  to  the  Public  Service  Commission  for  permission  to  issue  $30,000 
in  capital  stock  and  for  a  certificate  of  necessity.  John  C.  Langan  is 
president. 

BROOKLYN,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  of  school  buildings.  Department  of  Education,  comer  of  Park 
Avenue  and  Fifty-ninth  Street,  New  York,  N.  Y.,  until  June  28,  for 
furnishing  and  installing  electric  equipment  for  Girls’  High  School,  on 
Nostrand  Avenue,  Borough  of  Brooklyn.  Blank  forms,  plans  and  specifica¬ 
tions  may  be  obtained  or  seen  at  the  office  of  the  superintendent,  and  at 
the  branch  office,  131  Livingston  Street,  Borough  of  Brooklyn. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  super¬ 
intendent  of  school  buildings.  Department  of  Education,  corner  of  Park 
.\venue  and  Fifty-ninth  Street,  until  June  28  for  repairs,  alterations  and 
addition  to  the  electric  equipment  in  Public  Schools  4,  27  and  36  Borough 
of  Bronx.  Plans  and  specifications  may  be  obtained  at  the  above  office. 

NEW  YORK,  N,  Y. — ^The  Third  Avenue  Railroad  Company  has  ap¬ 
plied  to  the  Board  of  Estimate  and  Apportionment  for  a  franchise  to  build 
a  double-track  electric  railway  from  the  intersection  of  Third  Avenue 
and  Fifty-seventh  Street,  Manhattan,  along  Fifty-seventh  Street  to  Second 
.'V venue  to  Sixtieth  Street  and  across  the  Queensboro  Bridge  to  Jackson 
.\venue.  Long  Island  City. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  John  F.  Ahearn, 
borough  president,  for  furnishing  material  and  labor  required  for  ex¬ 
tension  of  electric  lighting  equipment,  electric  light  fixtures,  ventilating 
system,  furniture,  etc.,  for  the  eighth  and  attic  floors  in  the  Hall  of 
Records  Building,  in  accordance  with  plans  and  specifications  prepared 
by  Horgan  &  Slattery,  architects,  41  West  Twenty-third  Street,  New 
York,  where  plans  may  be  obtained  with  blank  form  of  contract. 

NEW  YORK,  N.  Y. — Bids  will  be  received  by  the  Department  of 
Public  Charities,  foot  of  East  Twenty-sixth  Street,  New  York,  N.  Y., 
until  June  28  for  furnishing  and  delivering  two  250-hp  internal  furnace 
boilers  for  the  power  house  at  the  Metropolitan  Hospital,  Blackwells 
Island,  New  York.  Blank  forms  and  further  information  may  be  obtained 
at  the  office  of  the  supervising  engineer  of  the  department,  foot  of  East 
Twenty-sixth  Street,  where  plans  and  specifications  may  be  seen.  Robert 
W.  Hebberd  is  commissioner. 

HICKORY,  N.  C. — Following  the  reported  opposition  of  the  Thornton 
Light  &  Power  Company  to  the  entrance  of  the  Southern  Power  Com¬ 
pany  into  the  town,  an  agreement  has  been  made  whereby  the  Thornton 
company  will  receive  electricity  from  the  Southern  Power  Company, 
which  will  be  permitted  to  enter  Hickory.  The  Thornton  Light  &  Power 
Company,  it  is  stated,  will  distribute  electrical  power  furnished  by  the 
Southern  Power  Company^. 

L.\URINBURG,  N.  C. — The  promoters  of  the  Waverly  Cotton  Mills, 
in  Laurinburg,  have  decided  to  equip  the  new  mill  to  be  operated  by 
electricity.  A  power  plant  i.s  now  being  erected. 

MARION,  N.  C. — Plans  are  being  made  by  the  Marion  Light  &  Power 
Company  to  construct  a  tunnel  100  yards  long  and  a  40-ft.  stone  dam  to 
secure  more  power  for  its  electric  plant. 

RO.\NOKE  RAPIDS,  N.  C. — Samuel  F.  Patterson,  of  Roanoke  Rapids, 
N.  C.,  is  interested  in  a  project  to  erect  a  large  gingham  mill  in  Roanoke 


Rapids,  which  will  be  operated  by  electricity.  The  cost  of  the  plant 
complete  is  estimated  at  $650,000.  A  company  will  be  organized  under 
the  name  of  the  Patterson  Mills  Company. 

STATESVILLE,  N.  C. — The  Iredell  Telephone  Company  has  bought 
a  site  on  which  it  is  proposed  to  erect  a  telephone  exchange. 

SHERWOOD,  N.  D. — The  Sherwood  Electric  Company  is  contemplat¬ 
ing  extending  its  telephone  line  ten  miles  west  from  Barber. 

CLEVELAND,  OHIO. — The  Cleveland  Electric  Illuminating  Company 
has  awarded  the  contract  for  the  construction  of  an  addition  to  its  plant 
on  Canal  Road  to  John  Gill  &  Sons. 

DEL.AWARE,  OHIO. — Bids  will  be  received  by  the  Board  of  Trustees 
of  the  Girls’  Industrial  Home,  Delaware,  Ohio,  until  July  16,  for  furnish¬ 
ing  material  for  the  construction  and  installation  of  steam  and  electrical 
machinery  and  equipment,  changes  and  additions  in  steam  heating,  piping, 
trenching,  conduits,  etc.,  for  the  Girls’  Industrial  School  at  Rathbone, 
Ohio.  Plans  and  specifications  are  on  file  at  the  office  of  Harold  M. 
Rush,  engineer-in-charge,  Broad-Oak  Building,  Columbus,  Ohio.  Proposals 
must  be  made  upon  blank  forms,  which  can  be  secured  from  the  engineer. 
Separate  proposals  must  be  made  for  materials  and  labor,  as  required  by 
law.  T.  F'.  Day  is  secretary  of  Board  of  Trustees. 

CHEROKEE.  OKLA. — Extensive  improvements  are  being  made  to  the 
system  of  the  Pioneer  Telephone  Company,  which  will  involve  an 
expenditure  of  about  $10,000. 

CLINTON,  OKLA. — Preparations  are  being  made  by  the  Deer  Creek 
Telephone  Company  to  extend  its  telephone  line  from  Arapaho  to  Custer 
City,  a  distance  of  14  miles. 

KONAWA,  OKLA. — The  citizens  have  voted  to  issue  $35,000  in  water 
and  light  bonds. 

SAYRE,  OKLA. — The  citizens  have  voted  to  issue  $15,000  electric  light 
bonds. 

TULSA,  OKLA. — The  City  Commissioners  have  granted  the  Oklahoma 
Traction  Company  a  franchise  to  construct  and  operate  its  railway  in 
this  city.  Tulsa  will  be  the  center  of  the  system,  which  will  connect 
with  Sapulpa,  Broken  Arrow  and  other  nearby  towns. 

COQUILLE,  ORE. — The  City  Council  has  granted  a  new  franchise  to 
Frank  Morse,  owner  of  the^local  electric  light  plant.  The  old  franchise, 
under  which  the  plant  has  been  operating,  recently  expired.  A  franchise 
was  recently  granted  to  Clark  &  Somers,  but  as  yet  they  have  done  nothing 
toward  the  construction  of  a  system. 

HERMISTON,  ORE. — -Application  has  been  made,  by  the  Rose  City 
Electric  Company,  of  Portland,  Ore.,  for  a  franchise  to  install  an 
electric  light  plant  in  this  city.  It  is  proposed  to  erect  a  plant  at  a 
cost  of  about  $15,000. 

MARSHFIELD.  ORE. — J.  M.  Blake,  who  it  is  said  represents  Eastern 
capitalists,  has  applied  to  the  City  Council  for  a  franchise  to  construct  and 
operate  an  electric  railway  in  Marshfield. 

MILTON,  ORE. — The  citizens  have  voted  to  issue  $15,000  in  bonds  for 
extensions  to  the  municipal  electric  light  plant  and  water-works  system. 

ST.  HELENS,  ORE. — The  McCormick  Company  has  applied  to  the 
City  Council  for  a  franchise  to  construct  and  operate  an  electric  light 
plant.  It  is  proposed  to  install  a  plant  at  a  cost  of  about  $12,000. 

BEAVER,  P.A. — It  is  reported  that  work  has  commenced  on  the  con¬ 
struction  of  the  proposed  electric  railway  between  Woodlawn  and 
Sheffield  by  the  Woodlawn  Electric  Railway  Company.  J.  A.  Newell,  of 
Newell,  W.  Va.,  is  president. 

HARRISBURG,  PA. — The  City  Councils  on  June  7  awarded  the  con¬ 
tracts  for  electric  lighting  (contracts  do  not  include  street  lighting)  as 
follows:  For  lighting  city  offices,  fire  engine  houses,  pumping  station  and 
filtration  plant  to  the  Harrisburg  Light,  Heat  &  Power  Company  for 
7  cents  per  kw-hour,  and  to  the  Paxtang  Electric  Company  for  lighting 
subways  at  6'/2  cents  per  kw-hour.  The  Harrisburg  company  submitted 
a  bid  at  7  cents  to  light  the  subways;  the  Paxtang  Electric  Company  bid 
only  on  the  subways,  owing  to  its  inability  to  reach  other  points. 

JOIINSTOVV'N,  P.A. — It  is  stated  that  the  Johnstown  &  Gallitzin  Rail¬ 
way  Company  will  award  contracts  in  August  for  equipment  for  its  steam 
power  plant  to  be  located  neat  St.  Michaels,  which  will  be  equipped  with 
two  units  of  750  kw  each.  One  substation  will  be  located  at  the  main 
power  station  near  South  Fork,  Pa.,  and  an  additional  substation  will  be 
erected  at  each  end  of  the  railway.  George  Holman,  of  Johnstown,  Pa., 
is  general  manager  and  engineer. 

LEWISTOWN,  P.A. — The  Utilities  Company,  of  Philadelphia,  has  pur¬ 
chased  the  stock  of  the  Mifflin  County  Gas  &  Electric  Company.  It  is 
said  that  this  company  is  controlled  by  practically  the  same  parties  that 
purchased  the  stock  of  the  Lewistown  &  Reedsville  Electric  Railway 
Company  about  a  month  ago.  Dodge  &  Day,  of  Philadelphia,  Pa.,  are 
interested  in  the  company. 

PHILADELPHIA,  P.A. — Bids  will  be  received  until  July  34  at  the 
Bureau  of  Yards  and  Docks,  Navy  Department,  Washington,  D.  C.,  for 
furnishing  at  the  navy  yard,  Philadelphia,  Pa.,  three  vertical  compound, 
condensing  steam  engines,  with  a  normal  rating  of  700  hp  each,  to  be 
direct  connected  to  soo-kw  General  Electric  direct-current  generators. 
Also  complete  stairways  and  operating  platforms  for  these  engines  and 
an  oiling  system  with  a  capacity  for  six  engines  same  as  the  above.  The 
cost  of  the  work  is  estimated  at  $61,800.  Plans  and  specifications  can 
be  obtained  on  application  to  the  bureau  or  to  the  commandant  of  the 
navy  yard  named.  R.  C.  Hollyday  is  chief  of  bureau. 
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READING,  PA. — The  committee  authorized  by  the  Council  to  prepare 
specifications  for  street  lighting  has  recommended  that  proposals  be 
called  for  street  lighting  for  five  or  ten  years  for  700  or  more  magnetite 
arc  lamps  and  500  or  more  tungsten  lamps  with  an  all-night  and  every- 
night  service. 

SCHUYLKILL  IIAV'EN,  PA. — The  contract  for  installing  a  2oo-hp 
boiler,  300-hp  engine  and  generator  at  the  municipal  electric  light  plant 
has  been  awarded  to  Jeremi^  Woodbury  &  Company,  of  Hazleton,  Pa., 
for  $10,020.  George  E.  Runkle  is  secretary. 

P.\WTl’CKET,  R.  I. — Plans  have  been  prepared  by  Charles  T.  Main, 
mill  architect  and  engineer,  of  Boston,  Mass.,  for  a  power  plant  for  the 
Royal  Weaving  Company,  of  Pawtucket,  R.  1.  The  plans  call  for  the  con¬ 
struction  of  a  power  house  98x64  ft.  and  boiler  house  93x47  ft.  and  smoke¬ 
stack  17s  ft.  high.  The  equipment  will  include  three  500-kw  Allis- 
Chalmers  steam  turbine  units  and  four  350-hp  Babcock  &  VV’ilcox  boilers. 

COLUMBIA,  S.  C. — The  Southern  Power  Company  is  planning  to 
extend  its  transmission  lines  Ui  Columbia  and  will  apply  to  the  City 
Council  for  a  franchise  to  erect  its  wires  in  this  city  for  the  distribution 
of  electricity. 

GREENVILLE,  S.  C. — Preparations  are  being  made  by  the  management 
of  the  Monaghan  Mills,  Greenville,  for  equipping  the  mills  for  electric 
drive,  although  the  change  will  not  be  made  at  present.  The  large  Cooper- 
Corliss  cross-compound  engine  now  in  operation  will  be  held  for  use  in 
emergencies  after  the  new  equipment  is  installed.  • 

CiKEER,  S.  C. — Plans  are  being  prepared  for  the  erection  of  a  print 
mi  1  at  Greer,  which  will  be  equipped  with  10,000  spindles  and  300 
looms.  The  plant  will  be  equipped  to  be  operated  by  electricity. 

NEWBERRY,  S.  C. — It  is  said  that  the  Newberry  Cotton  Mdls  will 
soon  commence  work  on  the  construction  of  another  mill,  which  will  be 
equipped  with  10,000  spindles  and  300  looms.  Electricity  generated  by 
steam  power  will  be  the  motive  power.  Contracts  for  machinery  have  not 
yet  been  awarded.  Lockwood,  Greene  &  Company,  93  Federal  Street, 
Boston,  Mass.,  are  engineers. 

SPARTANBURG,  S.  C. — The  Beaumont  Manufacturing  Company  is 
planning  to  erect  an  addition  to  its  building  and  will  add  16,000  spindles 
and  350  looms  to  its  equipment.  Contracts  for  machinery  have  been 
.•'warded.  The  mill  is  operated  by  electricity. 

MILB.XNK,  S.  D. — Plans  are  being  considered  for  the  installation  of 
an  electric  lighting  system  in  Milbank. 

BELLEVILLE,  TEX. — The  First  National  Bank  Is  reported  to  be 
interested  in  a  projeet  to  establish  an  electric  light  and  ice  plant  in 
Belleville. 

DALL.AS,  TEX. — .Arrangements  are  being  made  by  the  Dallas  Inde¬ 
pendent  Telephone  Company  for  the  installation  of  a  telephone  system  in 
Dallas,  which  will  involve  an  expenditure  of  $1,200,000.  The  contract 
for  the  construction  of  the  entire  plant  has  been  awarded  to  the  Jones 
&  Winter  Company,  of  Chicago,  Ill. 

TRINITY,  TEX. — It  is  reported  that  the  Trinity  Electric  Company  is 
planning  to  install  an  electric  light  plant  in  this  town.  A.  R.  McDonald 
is  interested  in  the  enterprise. 

TULI.A,  TEX. — The  Tulia  Light  &  Ice  Company,  recently  incorporated, 
is  planning  to  erect  a  power  house.  It  is  stated  that  machinery  for  the 
plant  has  been  purchased.  The  company  is  capitalized  at  $10,000.  J.  W. 
Schwartz  is  president. 

UV.ALDE,  TEX. — It  is  reporttd  that  the  property  and  holdings  of  the 
Uvalde  Street  Railway  Company  have  been  taken  over  by  Charles  Peter¬ 
son,  .A.  M.  Avart  and  M.  M.  McFarland.  It  is  said  that  the  railway  will 
he  eventually  extended  to  Batesville,  a  distance  of  about  20  miles. 

VEL.ASCO,  TEX. — Thomas  M.  Morrison,  of  Robinson,  Ill.,  is  re¬ 
ported  to  be  interested  in  a  project  to  establish  an  electric  light  plant 
in  Velasco. 

PORTSMOl.TTH,  V.A. — The  Portsmouth  &  Norfolk  Corporation,  which 
recently  secured  a  franchise  from  the  city  of  Portsmouth  to  erect  trans¬ 
mission  lines  in  this  city,  has  been  given  permission  by  the  Board  of 
Supervisors  of  Norfolk  County  to  install  and  operate  an  electric  system 
on  the  streets  of  the  county. 

RICHMOND,  VA. — ^The  Common  Council  has  sustained  the  action  of 
Mayor  Richardson  in  vetoing  the  award  of  the  contract  to  the  General 
Electric  Company  for  equipment  for  the  municipal  electric  light  plant. 
It  will  now  be  necessary  to  call  for  new-  bids  for  the  entire  equipment 
of  the  proposed  plant. 

RICHMOND,  V’.A. — The  purchasers  of  the  properties  of  the  V^irgiiiia 
Passenger  &  Power  Company  have  made  arrangements,  subject  to  the 
court’s  order,  to  take  over  the  properties  June  30.  The  new  company 
will  be  known  as  the  Virginia  Railway  &  Power  Company,  of  which 
Frank  J.  Gould  is  head.  The  company’s  plans,  while  not  announced 
definitely,  are  said  to  include  large  expenditures  for  increased  facilities 
and  improvement  of  the  service. 

WINCHESTER,  \'.A. — The  A’irginia  Woolen  Company  has  commenced 
work  on  the  construction  of  the  addition  to  its  building,  in  which  addi¬ 
tional  machinery  will  be  installed  at  a  cost  of  $8,000.  The  mill  will  be 
equipped  for  electric  motor  drive. 

NORTH  A'.AKIM.A.  WASH. — It  is  reported  that  the  Northwest  Light 
&  Power  Company,  of  which  Robert  E.  Strahorn.  of  Spokane,  Wash.,  is 
president.  ha.s  offered  to  sell  its  plant  to  the  town  of  North  A’akima  for 
$390,000.  It  is  said  that  the  town  favors  the  purchase. 


NORTH  YAKIMA,  WASH.— It  is  stated  that  the  Hydro-Electric  Power 
Company  will  soon  apply  to  the  City  Council  for  a  franchise  to  erect 
transmission  lines  on  the  streets  of  the  city  for  the  distribution  of 
electricity.  The  company  proposes  to  utilize  the  water  power  of  the 
A'akima  River  north  of  the  city  and  carry  it  in  a  flume  into  the  Moxee 
Valley,  where  a  plant  will  be  erected. 

PROSSER,  W.ASH. — Plans  are  being  prepared  by  the  Prasser  Power 
Company  for  the  construction  of  a  new  power  plant,  which  will  utilize 
the  wasted  energy  of  the  Prosser  Falls  and  the  rapids  of  the  Yakima 
River  to  generate  electricity,  which  will  be  transmitted  to  Prosser  and 
surrounding  section  for  lamps  and  motors,  and  also  to  operate  pumps 
for  irrigating  the  lands  above  Sunnyside.  The  initial  equipment  will 
include  two  units  of  500  hp  each. 

GLEND.XLE,  W.  V.A. — The  Wheeling  &  Metal  Manufacturing  Com¬ 
pany,  it  is  said,  will  erect  a  new  building  at  Glendale,  and  will  be  in 
the  market  fur  a  gas  engine  and  electric  equipment  for  the  same. 

WHEELING,  VV.  VA. — Plans  are  being  made  by  the  Sands  Electrical 
Company  to  erect  a  7-story  building.  .A  power  plant  will  be  installed  in 
the  building. 

KENOSH.A,  WIS. — The  Kenosha  Gas  &  Electric  Company  is  reported 
to  have  surrendered  its  franchise  to  the  city  and,  in  lieu  of  it,  has  taken 
an  indeterminate  permit  under  the  public  utility  law  of  the  State. 

MILW-AUKEE,  WIS. — The  Milwaukee  Electric  Railway  &  Light  Com¬ 
pany,  it  is  reported,  will  build  an  addition  to  its  power  plant  at  West 
Allis. 

MILW.AUKEE,  WIS. — The  Nordberg  Manufacturing  Company  is  re¬ 
ported  to  have  secured  the  contract  for  the  engine  for  the  new  power 
plant  of  the  Joseph  Bach  Estate,  of  Milwaukee;  the  Fort  Wayne  Electric 
Company  for  generator  and  the  Ames  Iron  Works  for  boilers. 

RICE  LAKE,  WIS. — ^The  capital  stock  of  the  Rice  Lake  &  North¬ 
western  Telephone  Company  has  been  increased  from  $10,000  to  $25,000. 

W.Al’PUN,  WIS. — Preparations  are  being  made  to  rebuild  the  entire 
local  telephone  system  this  summer.  A  metallic  system  will  be  installed 
and  16,800  ft,  of  new  cable  will  be  erected. 

W.AL’KESH.A,  WIS. — It  is  reported  that  the  Waukesha  Motor  Com- 
I>any  is  asking  for  bids  for  part  of  its  new  plant,  which  is  to  lie  equipped 
to  be  operated  by  electricity.  It  is  stated  that  the  company  has  not  yet 
decided  whether  to  install  its  own  generating  plant. 

C.ALG.ARA’,  .ALTA.,  CAN. — The  Calgary  Power  &  Transmission  Com¬ 
pany  is  preparing  plans  for  a  power  development  this  year  at  a  cost 
of  $700,000.  Smith,  Kerry  &  Chace,  civil  engineers,  of  Winnipeg,  Man., 
and  Toronto,  Ont.,  are  in  charge  of  the  work. 

KELOWNA,  B.  C.,  C.AN. — The  municipal  power  plant  which  was 
recently  destroyed  by  fire  will  soon  be  rebuilt. 

V.ANCOUVER,  B.  C.,  CAN. — The  Western  Canada  Power  Com)»any, 
recently  incorporated  with  a  capital  of  $5,000,000,  has  taken  over  all  the 
holdings  and  franchise  of  the  Stav  I^ake  Power  Company,  which  is 
building  a  plant  35  miles  from  this  city.  The  company  will  increase 
the  proposed  development  and  promises  to  be  ready  to  deliver  30,000 
hp  in  A’ancouver  within  18  months. 

ATCTORI.A,  B.  C.,  CAN. — The  British  Columbia  Telephone  Company 
has  decided  to  place  all  its  wires  in  Victoria  under  ground.  In  return 
for  certain  privileges  the  city  will  bear  one-tenth  of  the  cost  of  the 
work.  The  city  also  finances  the  scheme  and  the  company  pays  interest 
and  sinking-fund  charges. 

EMERSON,  M.AN.,  CAN. — It  is  reported  that  the  Great  Falls  Power 
Company  is  contemplating  the  construction  of  a  transmission  line  from 
Emerson  to  Grand  Forks,  N.  D.,  for  the  purpose  of  supplying  electricity 
in  that  city. 

BROCKA’ILLE,  ONT.,  C.AN. — Mr.  Conroy,  of  .Aylmer,  Que..  has  sub¬ 
mitted  a  proposition  to  the  Board  of  Light  Commissioners  to  supply 
electricity  in  Brockville.  Mr.  Conroy  represents  a  company  which  is  pre¬ 
pared  to  utilize  the  water  pow-er  of  the  Gatineau  River  and  develop 
50,000  hp,  of  which  20,000  hp  would  be  delivered  to  Brockville  at  the  rate 
of  $20  per  hp. 

COB.AI.T,  ONT.,  C.AN. — The  contract  for  the  construction  of  the 
proposed  electric  railway  between  Cobalt  and  Haileybury  has  l)een 
awarded  to  the  Nova  Scotia  Construction  Company,  of  Sydney,  for 
$125,000.  The  railway  will  eventually  be  connected  with  North  Bay. 

HENS.ALL,  ONT.,  CAN. — Tenders  are  now  being  received  for  the 
construction  of  a  telephone  system  in  Tuckersmith  Township  consisting 
of  100  miles  of  line  and  230  telephones.  For  further  information  address 
.A.  G.  Smi'ie,  clerk. 

Nl.AG.AR.A  FALLS,  ONT.,  QUE. — The  managers  of  the  municipal 
electric  light  plant  are  making  a  test  of  a  25-cycle  arc  lamp  and  should 
it  prose  satisfactory  it  is  said  that  the  entire  system  will  be  changed,  and 
that  Suiierintendent  G.  E.  Foster  will  be  given  authority  to  purchase 
transformers  without  the  formality  of  applying  to  the  Board  of  Aldermen, 
as  heretofore. 

OTT.AAA'.A.  ONT.,  C.AN. — It  is  reported  that  options  are  lieing  taken 
on  water  powers  about  the  City  of  Ottawa  to  be  utilizerl  to  generate 
electricity  for  the  proposed  Morrisburg  &  Ottawa  Railway.  Under  the 
present  plans  it  is  proposed  to  transmit  electricity  to  Ottawa,  where 
it  will  be  used  to  operate  the  railway  from  Ottawa  to  Morrisburg;  also 
for  lamps  and  motors,  to  villages  along  the  route. 
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TORONTO,  ONT.,  CAN. — Hids  will  be  received  until  July  6  by  Adam 
Beck,  chairman,  Hydro-Electric  Power  Commission,  Continental  Life 
Building,  Toronto,  Ont.,  for  the  following  work;  i.  For  construction  of 
transformer  station  at  Niagara  Falls,  Ont.  2,  Transformer  and  inter¬ 
switching  station  at  Dundas,  Ont.  Plans  and  sptciheations  may  be 
obtained  at  the  above  office  upon  a  deposit  of  $5  for  each  station,  which 
will  be  returned  upon  receipt  of  bid  or  plans  and  specifications. 

MONTREAL,  QUE.,  CAN. — The  Saraguay  Electric  &  Water  Company 
has  submitted  a  proposition  to  the  City  Council  offering  to  supply  elec¬ 
tricity  in  four  city  wards,  and  also  agreeing  to  make  a  start  on  the 
municipal  electric  light  plant  at  advantageous  terms.  The  company  is 
willing  to  furnish  electricity  for  lighting  the  whole  city  if  sufficient 
time  is  given  them  to  make  preparations.  The  companv  offers  to  furnish 
the  city  with  electrical  service  until  the  city  is  ready  to  install  a  municipal 
electric  plant  without  further  cost  other  than  the  annual  cost  of  the 
lamps,  the  city  to  purchase  the  lamps  then  installed  in  the  streets  at 
their  actual  value,  and  also  offers  the  use  of  its  poles  in  case  it  decides 
to  take  over  the  street  lighting  system,  the  price  for  same  to  be  fixed  by 
the  Public  Utility  Commission.  The  company  will  be  prepared  to  furnish 
electricity  in  Duvernay,  St.  Jean  Baptiste,  St.  Louis  and  Lafontaine 
wards  within  three  or  four  months. 

1L\NLEY,  SASK.,  CAN. — The  Hanley  Rural  Telephone  Company,  re¬ 
cently  organized,  has  decided  to  build  40  miles  of  telephone  line  this 
year.  D.  M.  Dilley  has  been  appointed  organizer  and  manager  of  the 
company. 

HANLEY,  SASK.,  CAN. — The  Council  is  negotiating  with  the  Sas¬ 
katchewan  Government  for  a  local  telephone  system  to  be  built  this  year 
either  by  the  province  or  by  the  town  with  provincial  assistance.  For 
further  information  address  G.  F.  Daintree. 

MELVILLE,  S.\SK.,  C.\N. — The  Council  has  appointed  a  deputation 
of  ratepayers  to  wait  on  the  Provincial  department  of  telephones  for 
the  purpose  of  securing  a  local  telephone  system  and  long-distance  con¬ 
nection.  F'or  further  information  address  Leon  Benoilt,  of  Melville, 
.Sask. 

REGINA,  S.\SK.,  C.\N. — The  ratepayers  have  voted  in  favor  of  the 
I>roposition  to  issue  $78,000  in  bonds,  the  proceeds  to  be  used  for  the 
construction  of  a  municipal  electric  light  plant. 

CHIHUAHUA,  MEX. — It  is  reported  that  the  Mexican  Northern  Elec¬ 
tric  Power  Company  will  commence  work  within  60  days  on  the  construc¬ 
tion  of  a  large  dam  on  the  Conchos  River,  about  17  miles  above  Sta. 
Rosalia,  Chihuahua,  to  utilize  the  water  power  for  a  hydro-electric  plant 
and  for  irrigation  purposes.  It  is  estimated  that  40,000  hp  can  be  devel¬ 
oped,  which  will  be  transmitted  to  the  mining  districts  of  Parral,  .Mmoloya 
and  Sta.  Eulalia  and  to  Chihuahua  and  other  towns.  C.  F.  Greenwood,  of 
Montreal,  Que.,  Can.,  is  president  of  the  company. 


New  Industrial  Companies. 

THE  ALTON  LIGHT  MANUFACTURING  COMPANY  has  filed  arti¬ 
cles  of  incorporation  with  the  Secretary  of  State  at  Wilmington.  Del.,  with 
a  capital  stock  of  $300,000.  The  incorporators  are  E.  J.  Forhan,  H.  M. 
Browne  and  J.  J.  Harper,  of  New  York,  N.  Y. 

THE  DOTHAN  PLUMBING  &  ELECTRIC  COMP.VNY,  of  Dothan, 
.Ma.,  has  been  chartered  with  a  capital  stock  of  $20,000  by  J.  E.  Wise, 
W.  C.  Fenn  and  F.  .\.  Koepetke. 

THE  ELECTRIC  CONSTRUCTION  COMPANY,  of  Atlanta,  Ga.,  has 
been  incorporated  with  a  capital  stock  of  $12,000  by  Charles  M.  Coyne, 
William  M.  Gregory,  J.  Prince  Coyne  and  others.  The  company  pro¬ 
poses  to  do  general  electrical  construction  work. 

THE  ELECTRICAL  ENGINEERING  &  SUPPLY  COMP.\NY,  of 
Richmond,  Va.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $10,000  for  the  purpose  of  dealing  in  electrical  supplies.  F.  J.  VV’hy- 
brew  is  president;  E.  M.  Thomas,  vice-president  and  J.  .-\.  Hoofnagle, 
secretary  and  treasurer. 

THE  ELMWOOD  CONSTRUCTION  COMPANY  has  filed  articles  of 
incorporation  with  the  Secretary  of  State  at  Wilmington,  Del.,  with  a 
capital  stock  of  $100,000.  The  incorporators  are  M.  McNulty,  T.  P.  Smart 
and  G.  H.  B.  Martin,  of  Philadelphia,  Pa. 

THE  GULF  MACHINE  &  ENGINEERING  COMPANY,  of  Tampa. 
Fla.,  has  been  chartered  with  a  capital  stock  of  $10,000  for  the  purpose 
of  doing  a  general  engineering  business.  The  officers  are;  C.  J.  Belgau, 
*  president;  11.  C.  Gordon,  vice-president  and  G.  P.  .Anderson,  secretary 
and  treasurer 

•  THE  INTERN.XTIONAL  ELECTRIC  SUPPLY  COMPANY,  of  El 
Paso,  Tex.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by 
.  J.  D.  Campbell,  J.  E.  Townsend,  M.  Weber,  A.  L.  Sharpe  and  M.  E. 
fiofi. 

THE  K.  E.  AUTO  ELECTRIC  M ANUF.XCTURING  COMPANY,  of 
tiadsden,  Ala.,  has  been  incorporated  with  a  capital  stock  of  $10,000  to 
manufacture  automobiles.  The  officers  are;  Kyle  Elliott,  president; 
T.  G.  Erwin,  vice-president  and  L.  C.  Kyle,  general  manager  and  secre¬ 
tary. 

.\RTHUR  D  LITTLE,  of  Boston.  Mass.,  has  filed  articles  of  incor¬ 
poration.  with  a  capital  stock  of  $175,000.  for  the  purpose  of  doing  a 
general  electrical  and  mechanical  engineering  business.  A.  D.  Little  is 
president  and  H.  S.  Mork,  treasurer. 
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THE  MARINE  POWER  SYNDICATE,  of  New  York,  N.  Y.,  has  been 
incorporated,  with  a  capital  stock  of  $500,000,  hy  H.  S.  Graves,  R.  M. 
Miles,  Jr.,  and  C.  S.  Towger,  all  of  New  York,  N.  Y.  The  company 
proposes  to  manufacture  power  machinery. 

THE  NORTHWESTERN  CONSTRUCTION  COMPANY,  of  Milwau¬ 
kee,  Wis.,  has  been  incorporated  by  C.  B.  Holder,  A.  E.  Reichert  and 
E.  M.  Daniell. 

THE  PHILADELPHIA  LAMP  MANUF.VCTURING  COMPANY,  of 
Wilmington,  Del.,  has  been  incorporated  with  a  capital  stock  of  $ioo,uoo 
by  R.  N.  Kerr,  of  Philadelphia,  Pa.;  M.  E.  Smith  and  T.  J.  Smith,  both 
of  Wilmington,  Del. 

THE  RICE  GAS  ENGINE  CO.MPANY,  of  Jersey  City,  N.  J.,  has  been 
chartered,  with  a  capital  stock  of  $1,000,000,  by  Arthur  J.  Denshan, 
Robert  D.  Harma  and  J.  D.  Baker.  The  company  proposes  to  manufacture 
engines,  tools,  machinery,  etc. 

THE  W.  B.  SMITH  COMPANY,  of  Montpelier,  Ind.,  has  been  in¬ 
corporated  to  manufacture  and  deal  in  electrical  supplies.  The  incor¬ 
porators  are;  W.  B.  Smith,  T.  J.  Driscoll  and  F.  C.  Neal. 

THE  SONORA  CONSTRUCTION  COMPANY,  of  Kerhonkson,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $100,000  for  the 
purpose  of  doing  a  general  contracting,  engineering  and  construction 
business.  The  incorporators  are;  C.  H.  Marshall,  F.  M.  Van  Wagoner 
and  K.  A.  Fox,  of  New  York,  N.  Y. 

THE  TEMPLE  ELECTRIC-LIGHT  GARAGE  CO.MPANY,  of  Temple, 
Okla.,  has  been  incorporated  with, a  capital  stock  of  $5,000  by  W.  S. 
Brown,  W.  F.  Evans,  D.  S.  Tandy  and  J.  C.  Tandy. 

THE  YOUNG  &  TALBOT  CO.MP.XNY,  of  Beiston,  Mass.,  has  been 
chartered  with  a  capital  stock  of  $50,000  for  the  purpose  of  manufactur¬ 
ing  and  dealing  in  machinery.  E.  A.  Young,  of  Boston,  Mass.,  is  presi¬ 
dent,  and  J.  N.  Talbot,  of  Dorchester,  Mass.,  treasurer. 


New  Incorporations, 

MOLIN.X,  COL. — The  Plateau  Valley  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  K.  C.  Hill,  John  G.  Hill, 
John  H.  Jenson,  John  S.  Peugh-and  Claude  W.  Moore. 

WILMINGTON,  DEL. — The  Merchants’  Electric  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $150,000.  The  incor- 
|X)rators  are;  H.  H.  Ward,  G.  G.  Steigler  and  A.  C.  Gray,  all  of  Wil¬ 
mington,  Del. 

.ALDRIDGE,  ILL. — The  Preston  Union  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $2,500  by  Dr.  C.  D.  Gardiner,  of 
Grand  Tower,  111. 

F-UREK.A,  ILL. — The  Eureka  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000  by  C.  J.  Gibson,  D.  H.  Schertz 
and  A.  L.  Wood. 

HARRISBURG,  ILL. — The  Saline  County  Light  &  Water  Company  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $5,000.  The  in- 
corjiorators  are;  A.  C.  Murray,  VV'alter  L.  Murphy  and  VV’.  M.  Timmons. 

.\NDERSON,  IND. — The  Batesville  Gas  &  Light  Company  has  incor¬ 
porated  with  a  capital  stock  of  $50,000.  C.  M.  Hoover,  J.  C.  Vance  and 
B.  D.  Emanuel  are  directors. 

W.-\SHINGTON,  IND. — Articles  of  incorporation  have  been  filed  for 
the  F'armers’  Washingtown  Township  Home  Telephone  Company  by  John 
Kariger,  John  Oswald,  William  E.  Miner,  Leonard  Stolte,  William 
Kammier  and  others.  The  company  is  capitalized  at  $i,ouo. 

BRIDGEW.ATER,  MAINE. — Articles  of  incorporation  have  been  filed 
lor  the  Bridgewater  Electric  Company.  The  company  is  capitalized  at 
$10,000  and  proposes  to  install  an  electric  light  plant  in  Bridgewater. 
J.  H.  F'arley  is  president;  K.  J.  C.  Burt,  treasurer,  and  E.  B.  Morton, 
clerk,  all  of  Bridgewater. 

MILO,  M.AINE. — The  Milo  Telephone  Company  has  been  chartered 
with  a  capital  stock  of  $5,000  and  the  following  named  officers;  F.  W. 
Hamlin,  president;  H.  W  Hamlin,  treasurer,  both  of  Milo,  and  W.  H. 
.Monroe,  of  Brownville,  Maine,  clerk. 

C.VMDEN,  N.  J. — The  Eastern  Light  &  Fuel  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $200,000  by  William  B.  McDonald,  of 
Camden,  N.  J. ;  William  E.  Stokes  and  Benjamin  L.  Van  Schalck,  of 
Philadelphia,  Pa.  The  company  proposes  to  generate  electricity  for  light, 
heat  and  power. 

NF.LSON VILLE,  OHIO. — .Articles  of  incorporation  have  been  filed 
fer  the  Hocking-Sunday  Creek  Traction  Company  by  E.  B.  Young,  J. 
Gaston  Coe,  M.  A.  King,  Charles  A.  V’orhes,  Warren  N.  Badger,  H.  IL 
Isler  and  Charles  E.  Poston.  The  company  is  capitalized  at  $300,000 
and  proposes  to  construct  an  electric  railway  from  Nelsonville  to  Athens 
with  branches  to  Chauncey  and  from  Sugar  Creek  to  the  Sugar  Creek 
coal  mines. 

B.ARTLESVILLE,  OKLA.— The  Bartlesville  Light  &  Power  Company 
hrs  been  incorporated  with  a  capital  stock  of  $200,000  by  L.  A.  Rowland, 
S.  J.  Smallwood  and  R.  L.  Beattie. 

HACKBERRA’’,  OKL.A. — The  South  Persimmon  Telephone  Company 
has  been  chartered  with  a  capital  stock  of  $2,450  and  the  following 
named  directors;  Samuel  Halley,  Silas  Phillips,  E.  J,  Healey,  G.  L,  Jones, 
E.  P.  Burdick,  D.  H,  Keller,  James  Stewart  and  Sherman  Johnson,  all 
of  Hackberry. 


ELECTRICAL  WORLD. 


VoL.  LIII,  No.  26. 


1620 

PHILADELPHIA,  PA. — A  charter  has  been  granted  to  the  Philadelphia 
Suburban  Traction  Company  to  construct  an  electric  railway  from  South¬ 
hampton  through  Davisville  and  Johnsville  to  Hatboro,  354  miles  in  length. 
The  company  is  capitalixed  at  $25,000  and  the  incorporators  are:  W.  E. 
Watts,  of  Lhibois,  Pa.,  president;  John  L.  Grogan,  H.  C.  Case,  and  J.  A. 
Uonnell,  of  Philadelphia,  Pa. ;  and  W.  A.  Merrick,  of  Newton,  Pa. 

S.ALTSBURG,  PA. — The  Eldersridge  &  West  Lebanon  Telephone  Com¬ 
pany  has  been  formed  to  erect  a  telephone  line  between  Saltsburg  and 
Xowrytown.  The  incorporators  are:  J,  F.  Hood,  C.  Hood,  Eh-.  J.  T.  Cass, 
J.  T.  Mcl^ughlin,  J.  H.  Henderson,  of  Saltsburg,  and  others. 

ALTAMONT,  TENN. — .\rticles  of  incorporation  have  been  filed  for  the 
Citizens’  Telephone  Company  by  J.  P.  D.  Hobbs,  W.  S.  Cain,  W.  A.  Hobbs 
and  others.  The  company  is  capitalized  at  $4,000. 

BUTLER’S  LANDING,  TENN. — Articles  of  incorporation  have  been 
filed  for  the  Butlers'  Landing  Home  Telephone  Company,  with  a  capital 
stock  of  $6,000,  by  T.  W.  Roberts,  V.  B.  Mayfield,  J.  A.  Roberts,  J.  M. 
Lynch  and  W.  B.  Clark. 

WESTMORELAND,  TENN. — The  Westmoreland  &  Red  Boiling 
Springs  Railroad  Company  has  applied  for  a  charter  to  construct  an  elec¬ 
tric  lailway  from  Westmoreland  to  Red  Boiling  Springs.  The  company 
will  be  capitalized  at  $5,000,  and  the  incorporators  are  A.  R.  Dean,  H.  C. 
Smith,  E.  K.  Laneb,  W.  A.  Smith  and  J.  B.  Kemp. 

WOODBURY,  TENN. — Articles  of  incorporation  have  been  filed  for 
the  Home  Telephone  Company,  of  Woodbury.  The  capital  stock  is  placed 
at  $5,000  and  the  incorporators  arc:  Jesse  Davenport,  L.  H.  McCrary, 
J.  P.  Wood,  Walter  Hancock  and  others. 

CRYSTAL,  CLTY,  TEX. — ^The  Crystal  City  Telephone  Company  has 
hcen  incorporated  with  a  capital  stock  of  $10,000  by  William  Cook,  B.  F. 
Cook  and  J.  B.  Dennis. 


Personal. 


MR.  T.  D.  COGGSWELL,  formerly  of  the  commercial  department  of 
the  Denver  Gas  &  Electric  Company,  has  been  appointed  commercial 
manager  of  the  Electric  Bond  &  Share  Company. 

MR.  HARMAN  S.  S.\LT,  114  Liberty  Street,  New  York,  N.  Y.,  has 
been  appointed  New  York  representative  of  Mathias  Klein  &  Sons,  Chi- 
ra.so,  manufacturers  of  linemen’s  and  construction  tools. 

MR.  H.  M.  HIRSCHBERG,  president  of  the  Excello  .\rc  l.amp  Com¬ 
pany,  has  returned  from  Europe,  where  he  found  a  general  satisfactory 
condition  in  the  flaming-arc-lamp  field  and  many  developments  of  great 
interest. 

MR.  FRANK  D.  MURPHY  has  been  appointed  manager  of  the  com¬ 
mercial  department  of  the  Elmira  Water,  Light  &  Railway  Company,  of 
Elmira,  N.  Y.  Mr.  D.  F.  Harrington  has  been  made  assistant  superin¬ 
tendent  of  the  distribution  system. 

.MR.  FRED  J.  POSTEL  and  MR.  HOMER  R.  LINN,  constituting  the 
engineering  firm  of  Postel  &  Linn  at  279  Dearborn  Street,  Chicago,  have 
dissolved  partnership  by  mutual  consent.  A  new  firm  known  as  F.  J. 
Postel  &  Company  will  practice  engineering  at  the  old  office. 

MR.  JOHN  E.  ERICSON.  city  engineer  of  Chicago,  has  been  deco¬ 
rated  with  the  Order  of  Yasa  by  the  King  of  Sweden  in  recognition  of 
his  professional  work.  Mr.  Ericson  is  a  native  of  Sweden  and  has 
several  times  refused  flattering  offers  to  return  to  his  native  country. 

MR.  HENRY  FLOY,  consulting  engineer,  has  been  retained  by  Mr. 
B.  J.  .Arnold  in  direct  charge  of  the  appraisal  of  the  street  railways  in 
Greater  New  York  and  the  elevated  railways  in  Brooklyn,  which  Mr. 
Arnold  is  making  for  the  Public  Service  Commission  of  the  First  District. 

MR.  H.  H.  SINCL.MR,  vice-president  of  the  Eidison  Electric  Company, 
of  Los  -Angeles,  has  been  appointed  vice-president  and  general  manager  of 
the  Great  Western  Power  Company,  with  offices  in  the  Crocker  Building. 
San  Francisco.  Mr.  Sinclair  will  continue  as  vice-president  of  the  Los 
Angeles  company. 

MR.  ALTON  S.  MILLER,  general  manager  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  of  Baltimore,  Md.,  has  resigned  and 
has  accepted  the  position  of  general  manager  and  vice-president  of 
the  Union  Electric  Light  &  Power  Company,  of  St.  Louis.  Mr.  Miller 
has  held  his  Baltimore  position  since  1902. 

MR.  W.  J.  HAMMER  represented  the  American  Institute  of  Electrical 
Engineers  on  the  occasion  of  the  presentation  of  the  gold  medals  of  the 
Aero  Club  of  .America  to  Messrs.  Wilbur  and  Orville  Wright  by  President 
Taft  in  the  East  Room  of  the  White  House  on  June  10,  1909.  Mr.  Ham¬ 
mer  also  represented  the  Aeronautic  Society  of  New  York.  The  Franklin 
Institute  was  officially  represented  on  this  occasion  by  Messrs.  Emile 
Berliner,  of  Washington,  D.  C.,  and  Mr.  Charles  Day,  of  Philadelphia. 
.All  three  of  the  delegates  are  members  of  the  .Aero  Club  of  .America. 

MESSRS.  R.  PFEIL,  A.  HETTLER  and  H.  MEYER,  of  the  Siemens 
&  Halske  Company,  of  Berlin,  sailed  for  Tiome  on  June  19  by  the 
Amrrika  after  a  very  brisk  and  crowded  trip  of  three  weeks  around  the 
country.  They  visited  a  number  of  plants,  factories  and  installations, 
and  were  greatly  pleased  with  all  the  interesting  things  they  saw,  though 
by  no  means  dissatisfied  with  the  results  of  the  comparisons  natural  to 
occur  between  their  own  country  and  this.  There  are  always  pleasure  and 
profit  in  the  visit  of  such  trained  observers.  On  the  Friday  evening  be¬ 
fore  their  departure  a  dinner  party  was  given  in  the  pergola  of  the  Elotel 
.Astor  which  lasted  pretty  well  until  the  hour  for  going  aboard.  Diiector 
Pfeil  had  not  been  here  for  several  years,  but  hopes  soon  to  make  another 
visit. 


DR.  H.AROLD  PENDER  has  been  appointed  to  the  chair  of  theoretical 
and  applied  electricity  in  the  department  of  electrical  engineering  of  the 
Massachusetts  Institute  of  Technology.  Dr.  Pender  was  graduated  from 
the  Johns  Hopkins  University  in  1901  with  the  degree  of  Ph.  D.,  and 
thereafter  taught  for  a  year  and  a  half,  during  which  period  he  repeated 
the  classical  experiment  of  Prof.  Rowland  which  demonstrated  the  mag¬ 
netic  effect  of  a  moving  charge  of  electricity.  M.  Cremieux,  of  Paris, 
having  challenged  the  accuracy  of  the  Rowland  method,  and  devised  an 
experiment  which  appeared  to  substantiate  his  criticism,  Poincare,  the 
eminent  French  mathematical  physicist  (recently  elected  a  member  of  the 
French  Academy),  suggested  the  desirability  of  demonstrating  the  two 
experiment  which  appeared  to  substantiate  his  criticism,  Poincare,  the 
Cremieux.  An  arrangement  was  then  made  whereby  the  expense  entailed 
would  be  divided  between  the  French  .Academy  of  Sciences  and  the  Carnegie 
Institution,  and  Dr.  Pender  was  sent  to  Paris  on  the  part  of  the  Carnegie 
Institution,  where  he  established  the  inaccuracy  in  the  Cremieux  experi¬ 
ment,  which  the  author  acknowledged,  and  also  established  to  the  satis¬ 
faction  of  the  latter  the  accuracy  of  the  Rowland  experiment.  Upon 
returning  from  France  Dr.  Pender  entered  the  employ  of  the  Westing- 
house  Electric  &  Manufacturing  Company.  He  has  since  been  engaged 
in  regular  engineering  work,  having  recently  been  associated  with  Dr. 
Cary  T.  Hutchinson. 


Trade  Publications. 


MOTORS  FOR  SHOP  AND  OFFICE  USE.— The  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  has  issued  Folder  No.  4132,  showing  the 
application  of  standard  small  motors  rated  at  1/20,  1/12,  1/8,  1/6  and  1/4 
hp  for  domestic  and  commercial  purposes. 

ELECTRIC  SPt'CIALTIES. — Catalog  No.  10  of  the  Crescent  Company, 
of  Valparaiso,  Ind.,  contains  descriptions  and  illustrations  of  the  special¬ 
ties  made  by  the  company.  These  include  incandescent  lamp  guards,  cord 
adjusters,  lamp  cleaners  and  lamp  removers,  coloring  fluids,  torches, 
soldering  salts  and  paste,  time  switches,  clusters,  etc. 

EXCELLO  DUPLEX  ARC  L.AMP. — The  Excello  Arc  L-amp  Cktmpany 
has  a  bulletin  (No.  102)  devoted  to  its  new  Duplex  arc  lamp.  This  is 
a  double-trim  lamp  burning  30  hours  per  trim  and  has  been  favorably 
received  in  England  and  Germany,  and  has  already  attracted  a  great 
deal  of  attention  among  the  American  engineers. 

ELMER  P.  MORRIS  CO.,  90  West  Street,  New  York  City,  has  just 
published  a  handsome  broadsheet  in  colors,  brass  bound,  of  the  Panama 
Canal,  and  of  the  Western  Hemisphere  in  its  relation  thereto.  .A  profile 
of  the  canal  is  also  given,  and  a  cross  section  of  the  Culebra  Cut.  Mr. 
-Morris  will  be  glad  to  furnish  this  on  application. 

RESIST.ANCE  UNITS. — The  Di-el-ite  Manufacturing  Company,  of 
Philadelphia,  Pa.,  has  issued  a  small  leaflet  in  which  are  listed  the  various 
resistance  units  made  by  the  company.  The  insulation  used  in  these  units 
is  an  artificial  stone  peculiarly  adapted  for  electrical  work.  High-grade 
resistance  wire  or  strip  is  employed,  which  is  embedded  in  the  di-el-ite, 
forming  a  solid  unit. 

P.ASTE  LUBRICANT. — Oildag  is  a  mixture  of  deflocculated,  unctuous 
graphite  and  oil  which  possesses  excellent  lubricating  properties.  The 
properties  of  this  paste  are  set  forth  in  a  folder  issued  by  the  .Acheson 
Oildag  Company,  of  Niagara  Falls,  N.  Y.  The  company  has  also  issued 
in  pamphlet  forms  the  reports  of  Prof.  C.  F.  Mabery  and  committees  of 
the  Automobile  Company  of  .America  on  the  lubricant. 

LIGHTXlNCi  .\RRF1STERS. — The  General  Fllectric  Company  has  is¬ 
sued  Bulletin  No.  4663  covering  lightning  arresters  for  both  alternating 
and  direct-current  circuits.  The  arresters  consists  of  a  series  of  spark 
gaps  shunted  by  graded  resistances  but  without  series  resistance.  The 
bulletin  gives  detailed  information  with  regard  to  the  various  types  of 
multi-gap  arresters  together  with  curves,  illustrations,  dimensions  and 
connections,  covering  not  only  the  arresters,  but  the  auxiliary  apparatus 
as  well. 

ELECTRIC  VENTIL.ATING  SETS.— The  B.  F.  Sturtevant  Company, 
of  Hyde  Park,  Mass.,  has  issued  Bulletin  No.  106  describing  its  ready-to- 
run  fans  for  household  and  other  uses.  The  fans  are  of  the  multivanc 
type,  each  fan  wheel  being  made  up  of  60  spooned  blades  and  attached  to 
the  shaft  of  a  direct-current  or  alternating-current  motor.  The  three  sizes 
exhaust  150,  300  and  450  cu.  ft.  of  air  per  minute  and  weigh  25,  35  and 
50  lb.,  respectively.  The  outfits  are  applicable  for  ventilating  rooms  and 
offices  and  may  also  be  used  for  blowing  furnaces  during  the  winter 
months. 

.ALUMINUM  LIGHTNING  .ARRESTERS.— The  General  Electric 
Company’s  Bulletin  No.  4661  is  devoted  to  aluminum  lightning  arresters 
for  alternating-current  circuits  of  from  4600  to  110,000  volts.  The 
arresters  are  built  up  of  a  number  of  aluminum  plates  immersed  in  an 
electrolyte.  An  hydroxide  film  on  the  surface  of  the  plate  allows  a  low 
current  flow  up  to  a  certain  voltage,  and  at  a  higher  voltage  the  flow 
is  limited  only  by  the  internal  resistance  of  the  cell  which  is  stated  to 
be  very  low.  The  arresters  have  large  discharge  capacity  and  take  care 
of  continuous  and  recurrent  discharges. 


Business  Notes. 


THE  KUHLMAN  ELECTRIC  COMPANY,  of  Elkhart,  Ind.,  has  opened 
a  New  York  office  at  30  Greenwich  Avenue,  New  York  City,  where  all 
information  in  regard  to  its  transformers  will  be  supplied. 


June  24,  1909. 
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effected  a  combination  with  Mr.  Thomas  A.  Aiton,  who  has  made  a 
specialty  of  this  class  of  machinery  for  the  past  12  years,  both  in  this 
country  and  Europe.  Mr.  Aiton  has  entered  the  firm  as  general  manager 
and  is  giving  his  special  attention  to  this  business. 


Weekly  Record  of  Electrical  Patents 


THE  WATSON  MACHINE  COMPANY.  Paterson,  N.  J.,  announces 
that,  in  addition  to  the  cordage  machinery  which  it  has  manufactured  for 
the  past  20  years,  it  has  now  added  a  complete  line  of  wire-stranding, 
cabling,  armoring,  insulating  and  wire-rope  making  machines,  having 


UNITED  STATES  PATENTS  ISSUED  JUNE  15,  1909. 

[Conducted  by  Wm.  F.  Hissing,  Pat.  Law,  2  Rector  St.,  N.  Y.  City.] 

924,628.  SYSTEM  OF  ELECTRICAL  DISTRIBUTION;  R.  Braun, 
Manchester,  Eng.  App.  fijed  Oct.  3,  1906.  A  load  equalizer  for 
alternating  current,  including  a  rotary  converter,  a  direct-current 
dynamo  electrically  coupled  thereto  and  having  a  flywheel,  with  means 
for  varying  the  field  strength  of  the  dynamo  as  the  load  varies. 

924.666.  SYSTEM  OF  CONTROL;  H.  D.  James,  Pittsburgh,  Pa.  App. 
filed  Oct.  3,  1906.  A  plurality  of  separately  actuated  main  switches 
and  automatically  operated  rolay  and  interlocking  switches  which 
cause  the  main  switches  to  operate  in  either  forward  or  reverse  order. 

924.667.  CONTROL  SYSTEM  FOR  ELECTRIC  MOTORS;  H.  D. 
James,  Pittsburgh,  Pa.  App.  filed  Oct.  3,  1906.  A  generator  and 
motor  with  their  armatures  electrically  connected  and  resistances  in 
the  circuits  of  the  respective  fields  which  are  operated  to  prevent  too 
rapid  acceleration  in  the  speed  of  the  motor. 

924,^0.  SIGNAL  SYSTEM;  W.  H.  Kirnan,  Bayonne,  N.  J.  .Xpp.  filed 
Feb.  10,  1909.  A  plurality  of  street  circuit  relays  actuating  circuit 
controllers  which  disconnect  the  contacts  of  other  street  circuit  relays 
from  the  circuit. 

924,680.  AUTOMATIC  VALVE  CONTROLLER;  N.  C.  Locke,  Salem, 
Mass.  .App.  filed  Oct.  15,  1907.  For  an  automatic  engine  stop  in 
which  the  valve  is  electrically  controlled. 

924,712.  POLE  CHANGER;  N.  L.  Wine,  Polo,  Ill.  App.  filed  July  10, 
1907.  For  producing  pulsating  direct  currents  of  positive  and 
negative  polarity  from  the  same  source,  and  also  alternating  currents, 
by  means  of  a  rotary  pole  changer. 

924,714.  TELEPHONE  SYSTEM;  E.  E.  Yaxley.  Chicago,  Ill.  App. 
filed  Jan.  18,  1909.  The  common  source  of  direct  current  supplies 
magnetism  to  the  telephone  receivers  instead  of  using  permanent 
magnets  therefor. 

924,716.  BRUSH  HOLDER  FOR  DYNAMO  ELECTRIC  M.ACHINES 
OR  MOTORS;  C.  E.  K.  Zachau,  Muskegon,  Mich,  .Xpp.  filed  Jan.  10, 
i9»7.  .\  bracket  having  a  cam  surface,  a  brush-holding  frame  and  a 

link  pivotally  connecting  bracket  and  frame  with  a  spring  to  hold 
the  frame  against  the  cam. 

924,725.  SINGLE-PHASE  MOTOR;  S.  R.  Berrman.  Lynn,  Mass.  .\pp. 
filed  June  ?.  1908.  Self-starting  motor  having  an  open-slotted  stator 
with  the  main  winding  in  some  of  the  slots  and  the  starting  winding 
in  the  remaining  slots,  magnetic  wedges  to  close  the  main  slots  and 
non-magnetic  wedges  to  close  the  starting  slots. 

924,727.  T.^RGET  SIGNAL;  E.  F.  Bliss,  Schenectady,  N.  Y.  App.  filed 
July  15,  I9c8.  three-position  target  signal  consisting  of  two  targets 
pivotally  mounted  on  a  common  axis,  means  for  actuating  each  target 
independently  of  the  other. 

924.735.  AUTOMATIC  ELECTRIC  INTERLOCK  SYSTEM;  J.  F. 
Clark,  Christoplier,  III.  .\pp.  filed  July  27,  1907.  Intersecting  rail¬ 
way  tracks  are  provided  with  side  tracks,  switches  and  signals,  the 
switches  having  circuits  closed  by  an  approaching  train  so  as  to  side 
track  the  train  and  then  retuin  the  switches. 

924,782.  FLEXIBLE  CONDUIT;  O.  Hoppe,  Brookline,  Mass.  App. 
filed  June  15.  1908.  tor  electrical  conductors  in  which  the  tube  is 
formed  of  a  strip  of  spirally  wound  resilient  material. 

924,784-  TROLLEY-POLE  GUIDING  AND  FINDING  DEVICE;  J.  J. 
Jagolin,  Paterson,  N.  J.  App.  filed  March  7,  1908.  A  finder  is 
provided  with  a  casing  having  converging  cam  slots  that  control  for¬ 
wardly  and  backwardly  yielding  fingers  normally  pressed  out  by 
springs. 

924.785.  SYSTEM  OF  ELECTRIC  MOTOR  CONTROL;  H.  D.*  James 
and  W.  A.  Dick,  Pittsburgh,  Pa.  App.  filed  Oct.  18,  1907.  Means 
for  governing  the  field  resistance  of  a  generator  driven  by  an  induc¬ 
tion  motor,  the  action  of  the  field  governor  being  delayed. 

924.786.  SYSTEM  OF  ELECTRIC  MOTOR  CONTROL;  H.  D.  James, 
Pittsburgh,  Pa.  .App.  filed  Nov.  8,  1907.  For  electric  motors  operat¬ 
ing  large  variable  loads  which  are  provided  with  a  limit  switch  for 
bringing  the  motor  to  rest  and  means  for  slowing  down  the  motor  by 
weakening  the  field  of  the  generator. 

924.799.  ELECTRICAL  EQUALIZING  SYSTEM;  B.  G.  Lamme,  Pitts¬ 
burgh,  Pa.  .App.  filed  .Sept.  3,  1907-.  The  dynamo  has  a  mechanically 
coupled  flywheel  and  is  connected  with  the  distributing  circuit  without 
the  intervention  of  a  rotary  converter. 

924.800.  ELECTRIC  SIGNAL  MECHANISM  FOR  OVERHEAD  TROL¬ 
LEY  SYSTEMS;  H.  .A.  Lines,  \Vest  Haven,  Conn.  .App.  filed  Dec. 
23,  1908.  Throws  the  lights  on  or  off  at  the  end  of  the  block  when 
the  trolley  car  passes  by  means  of  an  arm  in  the  path  of  the  trolley 
pole  which  controls  a  circuit. 

924,804.  ELECTRIC  SLIDING  OR  OTHER  CONT.ACT;  V.  Lowendahl, 
Stockholm,  Sweden._  App.  filed  March  16,  1908.  For  brush  holders 
in  which  the  metallic  part  is  formed  of  metal  and  the  second  part  of 
carbon  and  metal,  the  latter  being  inserted  in  a  groove  in  the  lormer. 

924.826.  BATTERY  CONNECTION;  O.  E.  Pettee,  Rockland;  Me.  App. 
filed  Oct.  14,  1008.  Consists  of  a  pin,  a  pocket  and  a  pair  of  clamp¬ 
ing  jaws  located  between  the  pin  and  the  pocket. 

924.827.  OSCILLATION  RECEIVER;  G.  W.  Pickard,  Amesbury,  Mass. 
App.  filed  Sept.  16,  1907.  A  pair  of  electrical  conductors,  brass  and 
oxide  of  zinc  possessing  rectifying  properties  are  placed  in  contact 
with  a  small  thread  contact  between  them. 

924,844.  FUSE  BOX;  H.*  W.  Sheehy,  Akron.  Ohio.  App.  filed  May  5, 
1908.  Consists  of  a  casing  with  a  reversible  cutter  and  a  fuse  wire 
on  each  side  of  the  cutter. 

924,857.  CONSTANT  CURRENT  REGULATOR;  A.  A.  Tirrill,  Schenec¬ 
tady,  N.  Y.  App.  filed  Nov.  4,  1907.  Boosters  in  series  with  a  storage 
battery  are  controlled  so  that  the  battery  takes  its  share  of  the  load, 
the  booster  being  provided  with  differential  field  coils,  one  of  which 
is  varied  so  that  tbe  resultant  of  the  two  gives  the  proper  magnetic 
flux. 


924.860.  RENEWABLE  FUSE  FOR  ELECTRIC  CIRCUITS;  J.  A. 
Volk,  Jr.,  South  Norwalk,  Conn.  App.  filed  March  25,  1908.  lias  an 
insulating  tube  with  plugs  having  peripheral  channels  and  a  low  melt¬ 
ing  fuse  passing  diagonally  through  the  tubes  and  through  the 
channels. 

924.868.  ELECTRIC  WELDING  MACHINE;  W.  C.  Winfield  and  A.  C. 
Taylor,  Warren,  Ohio.  .App.  filed  Feb.  17,  1908.  F'or  welding  the 
seams  of  pipes  and  wheel  rims.  The  machine  has  two  lower  work 
clamping  and  conducting  jaws  and  two  upper  jaws,  between  which 
the  pipe  is  placed. 

924,910.  SAFETY  DEVICE  FOR  RAILROADS;  J.  W.  Ledwon,  South 
River,  N.  J.  -App.  filed  Oct.  27,  1908.  For  preventing  collisions 
between  two  trains.  Levers  rocked  by  wheels  of  the  locomotive  and 
located  along  the  track  control  electric  circuits  so  as  to  give  a  signal 
in  the  cab  of  the  other  locomotive. 

924,916.  ARC  LAMP;  B.  Monasch,  Berlin,  Germany.  .App.  filed  July  9. 
1908.  Arc  lamps  with  converging  electrodes;  prevent  creeping  up  of 
the  arc  by  providing  a  magnet  traveling  downward  with  the  electrode, 
which  when  it  approaches  the  arc  blows  it  out. 

924,927.  ELECTRICAL  EQUALIZING  SYSTEM;  J.  S.  Peck.  Manches¬ 
ter,  Eng.  App.  filed  Nov.  8,  1907.  -A  dynamo  has  a  flywheel  mechan¬ 
ically  coupled  thereto  and  is  connected  with  the  distributing  circuit 
without  the  intervention  of  a  rotary  converter. 

924952.  SNAP  SWITCH;  J.  H.  Wyatt,  Philadelphia,  Pa.  App.  filed 
•April  28,  1908.  The  contact  carrying  member  is  restrained  in  both 
positions  by  a  detent  actuated  by  a  spring. 

924,968.  ELECTRICAL  SIGN.ALING  SYSTEM  FOR  RAILWAYS; 
C.  Crandall,  Newport,  R.  1.  App.  filed  July  2,  1908.  For  signaling 
engineers  of  locomotives  by  means  of  semaphores,  and  wireless  trans¬ 
mission  from  the  line  to  an  aerial  on  the  locomotive. 

924,975.  VAPOR  ELECTRIC  LAMP;  S.  Ferguson.  Schenectady,  N.  Y. 
.App.  filed  June  29,  1904.  -A  solenoid  with  a  vapor  electric  device 
having  a  contact  making  ^ap  and  a  spring  contact  in  the  interior  of 
the  solenoid  for  engaging  with  the  cap. 

924,977.  ELECTRICAL  APPARATUS;  W.  J.  Foster.  Schenectady, 
N.  Y.  .App.  filed  Feb.  i,  1906.  Short-circuiting  collars  for  the  pole 
nieces  of  dynamos  having  ribs  to  diminish  the  transfer  of  heat  from 
the  conductor  to  the  collar. 

924,989.  MERCURY  METER;  F.  Holden,  London,  Eng.  -App.  filed 
March  19,  1907.  Improved  construction  of  paddle  wheel  for  a  mer¬ 
cury  meter  containing  a  mercury  chamber  in  which  the  wheel  is 
located. 

924991.  ALTERNATING -CURRENT.  DYNAMO  -  ELECTRIC  MA 
CHINE;  D.  C.  Jackson,  Madison,  Wis.  App.  filed  Feb.  23,  1904. 
F'or  controlling  the  speed  and  torque  of  an  alternating-current  motor 
by  having  a  field  magnet  supplied  with  alternating-current,  a  com¬ 
mutated  winding  and  a  second  set  of  brushes  which  reduces  the  spark¬ 
ing  and  provides  a  more  accurate  speed  regulation. 

924.992.  DA'N AMO-ELECTRIC  M.ACHINE;  D.  C.  Jackson,  Madison, 
Wis.  .App.  filed  Oct.  23,  1905.  .An  armature  with  a  cornmutated 
winding,  a  resistance  in  the  conductor  connecting  the  winding  with 
the  commutator,  and  induction  coils  bridged  between  adjacent  con¬ 
ductors  at  a  point  between  the  resistances  and  the  armature  winding. 

925,026.  BLOCK-SIGNAL  SYSTEM;  F.  Rhea,  Schenectady,  N.  Y.  App. 
filed  .■\pril  6,  1909.  Inserts  a  reactive  winding  in  the  track  circuit 
and  employs  the  voltage  drop  produced  thereby  for  actuating  the 
track  relay  to  initiate  an  additional  signal  movement. 

925,050.  ELECTRIC  HE.ATING  DEVICE;  W.  Sprenger,  Lynn,  Mass. 
App.  filed  March  30,  1908.  An  electrically  heated  tool,  a  supporting 
stand,  and  connections  whereby  the  heating  current  is  cut  off  the  tool 
and  applied  to  the  stand  when  the  tool  is  placed  on  the  stand. 

925.054.  PROTECTIVE  DEVICE  FOR  ELECTRIC  CIRCUITS;  J.  B. 
Taylor  and  D.  S.  Carpenter,  Schenectady,  N.  Y.  App.  filed  March 
15.  >907.  The  switch  has  a  movable  blade  for  each  side  of  the  circuit; 
a  line  discharge  terminal  is  mounted  on  each  blade  and  a  grounded 
discharge  terminal  co-operates  with  both  line  terminals  when  the 
switch  is  closed. 

925,055.  MEASURING  INSTRUMENT;  _E.  Thomson,  Swampscott, 
Mass.  App.  filed  May  11,  1908.  Hot-wire  instrument  for  measuring 
alternating  current  by_  means  of  the  tone  produced  by  the  currents 
passing  through  the  wire. 

925,056,  ELECTRIC  SOLDERING  IRON;  T.  Van  Aller,  Schenectady, 
N.  Y.  App.  filed  March  25,  1908.  -A  soldering  iron  having  an 
electric  heating  unit  and  a  separable  tip  in  heat-conductive  relation  to 
the  unit. 

925,060.  V.APOR-ELECTRIC  APPARATUS;  E.  Weintraub,  Schenectady, 
N.  Y.  App.  filed  Dec.  21,  1903.  A  vaporizable  cathode,  a  receiver 
for  wireless  waves  and  means  controllea  by  the  waves  for  starting 
the  lamp  or  cathode  to  act  as  a  receiver. 

925,064.  ELECTRIC  METER;  W.  R.  Whitney,  Schenectady,  N.  Y.  App. 
filed  March  16,  1907.  An  electric  meter  whose  electrolyte  is  perma¬ 
nently  changed  in  color  by  reaction  with  ions  and  a  source  of  electro¬ 
motive  force  to  cause  the  ions  to  migrate  through  the  electrolyte. 

925,069.  RHEOSTAT;  P.  H.  Zimmer,  Schenectady,  N.  Y.  App.  filed 
April  6,  1908.  A  rheostat  having  a  series  of  contacts  with  a  controll¬ 
ing  arm  biased  to  initial  position,  a  member  frictionally  engaged  with 
the  arm  and  a  no-voltage  magnet  for  holding  the  member. 

925,093.  SUPPLY  SYSTEM  FOR  TELEPHONE  CIRCUITS;  J.  L. 
Hall,  Schenectady,  N.  Y.  App.  filed  June  8,  1906.  Current  supply 
systems  for  telephone  circuits  using  a  dynamo  having  a  uniform 
homopolar  field  to  avoid  pulsations. 

925,094.  TROLLEY  HARP  AND  WHEEL;  F.  E.  Hancock.  Sherman, 
Cal.  App.  filed  April  20,  1908.  The  harp  has  side  plates  having  slots 
in  which  the  wheel  arbor  moves. 
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925.098.  LOCK-OUT  DEVICE  FOR  COMMON  BATTERY  TELE¬ 
PHONES;  R.  D.  Harris,  J.  E.  Johnson  and  H.  W.  Soest,  Fort 
Wayne,  Ind.  App.  filed  June  i,  1908.  A  number  of  telephones  are 
operated  from  a  common  battery  and  the  lock-out  is  arranged  so,  with 
the  receiver  -in  position,  central  by  means  of  an  alternating-current 
may  ring  the  telephone  bell,  and  permit  the  called  subscriber  to  make 
the  proper  connections. 

925,102.  ELECTRICAL  DISTRIBUTION  SYSTEM;  H.  M.  Hobart, 
London,  Eng.,  and  E.  Coad,  Bremen,  Germany.  App.  filed  Jan.  4, 
1909.  A  transformer  and  auto-transformer  are  used  in  connection,  a 
fraction  of  the  transformer  secondary  being  put  in  series  with  a 
fraction  of  the  auto-transformer  winding. 

925,108.  MOTOR-CONTROLLING  DEVICE;  R.  M.  Klein  and  D.  R. 
Sperry,  Madison,  Wis.  -App.  filed  March  23,  1908.  Motors  are  used 
in  connection  with  automatic  machines  for  varying  their  speed  and 
have  automatic  starters,  such  as  a  rheostat  with  means  for  automatic¬ 
ally  varying  the  resistance  of  the  rheostat  to  cause  the  motor  to  rotate 
at  different  speeds. 

925,110.  CAR-LIGHTING  SYSTEM;  S.  Krohn,  Charlottenburg,  Ger¬ 
many.  App.  filed  Feb.  28,  1907.  A  lighting  system  for  electric  cars 


925,064. — Electric  Meter. 

having  a  plurality  of  sets  of  lamps,  a  source  of  current  varying  in 
potential  and  means  for  automatically  changing  the  currents  of  the 
lamps  from  series  to  parallel  as  the  potential  supplied  varies. 

925.113.  ELECTRICAL  MEASURING  INSTRUMENT;  W.  J.  Lloyd. 
Rugby,  Eng.,  and  L.  Wilson,  Denver,  Col.  App.  filed  May  21,  1907. 
A  measuring  instrument  having  a  high  torque  and  uniform  scale  in 
which  a  current-carrying  conductor  moves  in  a  magnetic  field  of  vary¬ 
ing  strength  and  a  magnetic  control  responsive  to  variations  of 
strength  in  the  field  provides  a  counter  torque  to  a  spring  acting  on 
the  conductor. 

925,123.  SIGNAL  MECHANISM;  W.  V.  Moak,  Schenectady,  N.  Y. 
App.  filed  Nov.  18,  1908.  A  semaphore  three-position  signal  worked 
from  an  electric  motor.  Details. 

925. *25.  ELECTRIC  METER;  P.  C.  Morpanthaler,  Fort  Wayne,  Ind. 
App.  filed  Jan.  17,  1908.  Improvements  in  shipping  devices  for  meters 
to  avoid  breaking  the  iewel.  The  lower  thrust-bearing  is  controlled 
by  a  lever,  so  that  the  shaft  may  be  raised  from  the  bearing. 

925,152.  DYNAMO-ELECTRIC  MACHINE;  H.  G.  Reist.  Schenectady, 
N.  Y.  App._ filed  Feb.  29,  1908.  For  driving  rolling  mills  in  which  a 
breakable  spindle  is  placed  between  the  dynamo-electric  machine  and 
the  rolling  mill. 

925.137.  AUTOMATIC  BRAKE  SYSTEM;  W.  U.  G.  Shaw  and  O.  John¬ 
son,  Lafayette,  Ind.  App.  filed  Jan.  22,  1908.  Electrically  oper¬ 
ated  brake  system  for  railways  employing  sectional  ground  conductors 
which  close  a  circuit  when  two  cars  or  engines  are  in  the  same  bolck, 
shut  off  the  power  and  apply  the  brakes. 

925>t5S-  ELECTRIC  FLUID  HEATER;  C.  C.  Chesney,  Pittsfield,  Mass, 
and  H.  B.  Wilson,  Schenectady,  N.  Y.  App.  filed  March  12,  1908. 
A  continuous  flow  heater  for  heating  water  provided  with  a  reservoir 
and  pipe  connections  for  maintaining  a  circulation  between  the  reser¬ 
voir  and  heater. 

925,160.  ELECTROMAGNETICALLY  CONTROLLED  SWITCH;  A.  S. 
Cubitt,  Schenectady,  N.  Y.  App.  filed  March  30,  1908.  The  opera¬ 
tion  of  the  switch  is  retarded  for  a  time  interval  after  the  coil  is 
energized.  Details. 

925.165.  CONDENSER;  A.  R.  Everest,  Lynn,  Mass.  App.  filed  Aug.  7, 
1905.  A  high-potential,  large  capacity  condenser  consisting  of  a  box¬ 
like  frame  supporting  pins  of  insulating  material  with  plates  of  con¬ 
ducting  material  supported  at  their  edges  by  the  pins. 

925.166.  ARC  LAMP;  \V'.  C.  F'ish  and  R.  Fleming,  Lynn,  Mass.  App. 
filed  May  29,  1903.  For  flaming  arcs  in  which  the  chimney  can  be 
readily  removed  for  cleaning. 

925,168.  FASTENING  FOR  ELECTRICAL  SIGN  RECEPTACLES;  E. 
H.  Freeman,  Trenton,  N.  J.  App.  filed  Feb.  4,  1909.  An  electrical 
sign  receptacle  in  which  the  supporting  element  has  a  plain  round 
hole  into  which  the  receptacle  can  be  inserted  and  is  provided  with 
keeper  notches,  a  fastening  device  and  binding  screws. 

925,171.  CIGAR  LIGHTER;  A.  C.  Gruhike,  Waterloo,  Ind.  App.  filed 
April  23,  1908.  A  torch  cigar  lighter  which  can  be  saturated  with 
alcohol  and  ignited  by  an  electrical  spark. 

925,179.  TELPHER  SYSTEM;  B.  W.  Harris,  Buffalo,  N.  Y.  App.  filed 
June  18,  1908.  The  cars  are  run  by  individual  motors  and  travel  on 
suitable  tracks  supnlying  current  to  the  motor  and  supplied  with  cur¬ 
rent  from  a  suitable  generator. 

925,185.  ELECTRICITY  METER;  S.  H.  Holden,  Birmingham,  Eng. 
App.  filed  July  18,  1908.  A  continuous-current,  watt-hour  meter 
having  an  electromagnet,  a  mercury  chamber  and  a  disk  armature  in 
said  chamber,  a  socket  in  the  armature,  a  spindle  in  the  socket  and  a 
removable  brake  disk  on  the  spindle. 

925,187.  ELECTRICITY  METER;  G.  Hookham,  Birmingham,  Eng.  App. 
filed  July  18,  1908.  A  motor  mercury  meter  in  which  the  armature 
revolves  in  a  mercury  bath  and  in  which  additional  space  for  the 
mercury  is  provided  and  the  mercury  sealed  up  in  transit  to  prevent 
loss  by  means  of  an  auxiliary  chamber. 

925,225.  SWITCH ;  L.  Quattlebaum,  Decatur,  Miss.  App.  filed  Oct.  29, 
1908.  A  knifeblade  switch  in  which  the  blade  has  a  pivoted  and  slid¬ 
ing  connection  with  a  central  terminal  post  so  as  to  permit  its  engage¬ 
ment  with  either  one  or  both  of  the  ena  posts. 

925,2S4-  DYNAMO-ELECTRIC  MACHINE;  J.  B.  Wiard,  Lynn,  Mass. 
App.  filed  April  29,  1907-  A  dynamo  having  a  distributed  winding 
and  a  separate  connection  ring  comprising  an  annular  support  and  a 
plurality  of  independent  conductors  carried  thereby  for  connecting 
between  the  coils. 

925.270.  ELECTRIC  GEAR  CHANGING  MECHANISM  FOR  AUTO¬ 
MOBILES;  F.  Beemer,  Philadelphia.  Pa.  -App.  filed  .Aug.  5,  1907. 
A  speed  gear  changed  mechanism  operaied  by  solenoid  magnets  which 
throw  the  change  gears  in  and  out. 

925.271.  CORE  SPACING  MEMBER  FOR  DYNAMO-ELECTRIC  MA¬ 
CHINES;  B.  A.  Behrend,  Norwood,  Ohio.  App.  filed  Aug.  31,  1906. 
For  ventilating  laminated  cores  by  means  of  spacing  members  compris¬ 
ing  toothed  plates. 

925-272.  DYNAMO-ELECTRIC  MACHINE;  B.  A.  Behrend.  Norwood. 
Ohio.  App.  filed  May  27,  1907.  A  dynamo  having  a  housing  with 


hollow  pedestals  serving  as  conduits  to  admit  air  to  the  dynamo  within 
the  housing  for  cooling. 

925.291.  RECEIVER  FOR  WIRELESS  SIGNALING;  H.  C.  Cayley, 
Riverside,  Cal.  App.  filed  April  21,  1908.  Makes  use  of  an  inrner- 
fect  contact  in  whicn  the  pressure  between  the  contacts  is  adjusted  by 
means  of  an  adjusting  screw  and  a  magnet.' 

925,293.  CABLE  CONDUCTOR;  H.  W.  Cheney,  Norwood,  Ohio.  App. 
filed  Nov.  30,  1906.  Two  terminal  members  having  interfitting  parts 
held  together  by  dowel  pins  and  a  split  spring  sleeve. 

925,312.  CENTRIPETAL  ELECTRIC  SWITCH;  T.  J.  Downer,  Colo¬ 
rado  Springs,  Col.  App.  filed  April  13,  1908.  The  circuit  is  auto¬ 
matically  broken  by  centrifugal  force.  Used  on  vehicles  to  sound  a 
signal  or  to  light  a  lamp.  ' 

925.^1.  PROCESS  FOR  FACING  STEREOTYPE  METAL;  W.  R. 
Fisher,  San  Francisco,  Cal.  App.  filed  Dec.  14,  1908.  Facing  stereo¬ 
types  with  copper  by  first  washing  and  treating  the  plate  and  then 
electrodepositing  the  copper. 

925,322.  RAILWAY  SIGNAL  AND  TRAIN  CONTROLLING  MECH¬ 
ANISM;  E.  E.  Flora  and  R.  J.  Zorge,  Chicago,  Ill.  App.  filed  May 
13,  1908.  For  stopping  a  train  if  the  alarm  signal  is  not  needed  by  a 
combination  of  torpedo-placing  mechanism  with  a  train-controlling 
means  located  between  the  point  to  be  protected  and  the  torpedo 
placer  and  having  a  stop  arm. 

925,341.  RHEOSTAT  AND  CONTROLLING  DEVICE;  H.  D.  James, 
Pittsburgh,  Pa.  App.  filed  March  31,  1909.  A  supply  circuit,  with 
two  resistances  in  parallel  thereto  and  a  distributing  circuit  connected 
to  the  resistances  and  shunts  for  one-half  of  each  of  the  resistances. 

925,343-  SWITCH  FOR  RAILWAYS;  F.  H.  Kaiser,  Buffalo,  N.  Y. 
App.  filed  Oct.  2,  1907.  A  switch  for  electric  railways  controlled  by 
the  current  propelling  the  car,  by  means  of  a  motor  driving  the  switch 
point  through  a  worm  gear. 

925,345.  SWITCH  AND  DETECTOR  BAR  THROWING  MECHAN- 
ISM;  C.  R.  Keeran,  Bloomington,  Ill.  App.  filed  Feb.  19,  1908.  For 
throwing  switch  points  by  electrical  means,  such  as  a  motor,  and  for 
automatically  locking  the  switch  points  during  the  initial  part  of  the 
movement  of  the  detector  bar,  the  motor  being  connected  to  the  switch 
by  means  of  a  clutch. 

925,353.  ELECTRIC  SIGNALING  SYSTEM  FOR  RAILWAYS;  F.  La¬ 
croix,  San  Antonio,  Tex.  App.  filed  Jan.  24,  1907.  A  cab  signal  with 
means  for  sending  signals  from  the  cab,  as  well  as  receiving  them. 

925.355.  METHOD  OF  AND  MEANS  FOR  OPERATING  DYNAMO- 
ELECTRIC  MACHINES;  B.  G.  Lamme,  Pittsburgh,  Pa.  App.  filed 
Aug.  2,  1906.  For  operating  dynamos  as  generators  or  motors  par¬ 
ticularly.  Alternating-current  motors  of  the  commutator  type  are 
employed  to  propel  vehicles  and  to  act  as  braking  generators. 

925.356.  ELECTRICAL  LOAD  EQUALIZING  SYSTEM;  B.  G.  Lamme. 
Pittsburgh,  Pa.  App.  filed  Nov.  6,  1908.  See  925.357-  The  field 
magnets  are  supplied  with  electromotive  forces  differing  in  phase  from 
those  of  the  circuit  with  which  the  armatures  are  associated,  and  the 
electromotive  force  of  the  armature  circuits  are  associated  in  accord¬ 
ance  v/ith  variations  of  amount  of  current  required  of  the  distributing 
circuit. 

925.357.  ELECTRICAL  EQUALIZER  SYSTEM;  B.  G.  Lamme,  Pitts¬ 
burgh,  Pa.  App.  filed  Nov.  30,  1908.  For  polyphase  system.  Com¬ 
bines  a  two-phase  distributing  circuit  with  two  mechanically  coupled 
dynamos,  each  having  its  armature  associated  with_  one  pair  of  con¬ 
ductors  of  the  circuit  and  its  field  with  the  other  pair. 

925,365.  METALLIZATION  OF  VITROUS  CERAMIC  SURFACES; 
Q.  Marino,  London,  Eng.  App.  filed  July  31,  1908.  Deposits  silver 
and  a  copper  salt  on  earthenware. 

925,385.  SYSTEM  OF  TRANSMISSION;  E.  Riecke,  Berlin,  Germany. 
App.  filed  March  20,  1908.  For  transmitting  power  to  mills  in  which 
a  flywheel  motor  generator  is  used,  the  flywheel  acting  on  excessive 
loads.  The  voltage  of  the  generator  is  decreased  when  the  motor  of 
the  flywheel  motor  generator  is  overloaded. 

925,392.  DYNAMO-ELECTRIC  MACHINE;  G.  B.  Schley,  Norwood. 
Ohio.  App.  filed  Oct.  31,  1906.  Particularly  for  three-wire  systems 
in  which  a  three-wire  dynamo  is  provided  with  suitable  field  windings 
to  prevent  sparking  at  the  brushes. 

925,403.  ELECTRICAL  INDICATING  INSTRUMENT;  H.  L.  Van 
Valkcnburg,  Norwood,  Ohio.  App.  filed  Sept.  29,  1906.  A  movable 


scale  and  indicator,  the  scale  remaining  stationary  until  the  indicator 
has  moved  a  predetermined  amount. 

925,412.  ELECTRIC  INSTRUMENTS;  H.  G.  Addie,  Cresco,  la.  App. 
filed  Feb.  5,  1908.  For  testing  fuses  to  be  carried  in  the  pocket.  A 
buzzer  is  located  in  the  casing  and  also  an  electric  lamp,  the  casing 
carrying  contact  members  to  complete  the  circuit. 

925,4^.  ME.\NS  FOR  DISCONNECTING  TELEPHONE  LINES: 

M.  Bowman,  McHenry,  Md.  App.  filed  July  7,  1908.  Makes  and 
breaks  the  connection  within  the  house  by  a  controlling  chain,  on 
account  of  an  approaching  storm,  etc. 

925,439-  GONG-STRIKING  MECHANISM;  H.  E.  Reeve,  New  York, 

N.  Y.  App.  filed  Jan.  22,  1909.  An  electromechanical  bell  driven 
by  a  spring  train  and  checked  by  a  stop  having  a  rotatable  hammer. 

925,441.  CIRCUIT  BREAKER;  H.  W.  Cheney,  Norwood,  Ohio.  App. 
filed  Sept.  25,  1905.  For  railways  in  which  a  pair  of  stationary  con¬ 
tacts  are  bridged  by  a  movable  contact  consistinit  of  a  bundle  of 
laminx,  a  holder  having  a  pair  of  slotted  ears,  with  a  lever  having 
projections  engaging  the  slots  and  a  spring  between  the  lever  and 
holder. 
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Send  for  these  booklets 

about  small  motors  made  in  the  largest  electrical  factory  in  the 
world,  designed  by  expert  engineers  with  years  of  experience  and 
constructed  with  the  same  infinite  care  and  accuracy  of  workman-  I 

ship  manifested  in  all  Westinghouse  products.  I 

I 

Westinghouse  DA  and  DZ  Small  Motors  are  made  for  operation  on  all  alter-  | 

ating  auid  direct-current  circuits,  in  capacities  from  1-20  to  1-4  horse  power, 

and  adapted  to  aJl  classes  of  service.  | 

Westinghouse  Electric  &  Mfg.  Co. 

Sales  offices  in  all  large  Cities  PITTSBURG,  PA. 

_  1 
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Copper 


is  important  in  Mag¬ 
net  Wire,  and  this 
is  recognized  in 


assachusetts 

AGNET  WIRE 


Carefully  annealed 
and  uniformly  drawn 
copper  are  used. 


Massachusetts  Electric  Mtg.  Go, 

WEST  LYNN.  MASS. 

NEW  YORK  OFFICE  I  136  Liberty  Street 


Strike 

While  the  W eather 
is  Hot - 

This  is  the  time  when  sweltering  humanity 
seeks  the  cool  solace  of  Electric  Fans. 

This  is  the  time  when  Fans  whizz 
a  breeze  of  greater  comfort  if 
equipped  with 

HUBBELL 
Attachment  Plugs 

You  know  how  easy  it  is  to  insert 
the  Interchangeable  Cap  in  any  of 
the  32  Hubbell  Plugs  and  have  safe 
and  sure  current  connection,  but — 

Do  your  customers  know  about 
this? 

Tell  them.  Show  them.  Land 
their  orders. 

Strike  while  the  weather’s  hot.  There’ll 
be  time  to  think  it  over  when  the  weather’s 
cool. 

HARVEY  HUBBELL,  Inc., 

Bridgeport,  Connecticut 

Canadian  Representative 
R.  E.  T.  PRINGLE  CO.  Ltd., 

Montreal,  Canada 


No.  5426 
Wall  Plug 


Coils  do  not  burn  out 

if  you  use 

“Deltabeston”  Magnet  Wire 

Heat-Proof,  Moisture-Proof,  Uniform,  Flexible. 

Don’t  take  this  for  granted,  but  make  us  prove  it. 

D  &  W  FUSE  CO.,  PROVIDENCE,  R. 

A.  HALL  BERRY.  New  York  Kepreocntotlve.  97  Warren  Street 

AGENTS 

Pottiagell'Androwa  Company  Weatorn  Elaetric  Company  Central  Eloetrie  Company 


THE  SACHS  CO.  WINS  AGAIN 

Judge  Brown  in  a  decision  rendered  in  the  United  States  Circuit  Court  for  the  District  of  Massa¬ 
chusetts,  June  11,  1909,  dismissed  the  Bill  of  Complaint  of  one  of  the  so-called  “Big  Four’’  enclosed 
fuse  manufacturers  on  Thalacker  Patent  No.  502,541.  This  patent,  it  was  alleged,  covered  the  Sachs 
Indicator,  but,  in  the  opinion  of  the  Court,  it  was  held  that 

“the  defendant’s  [Sachs]  safety-fuses  are  distinct  combinations,  both  in  respect  to  fuse  protection  and 
to  exterior  indication  of  the  condition  of  the  main  fuse,  and  are  not  infringements.’’ 

The  Sachs  Co.  defended  the  suit,  which  was  brought  against  their  Boston  Agent,  and  again  states 
to  its  customers  and  the  electrical  trade  in  general  that  the  Sachs  fuses  are  the  perfected  embodiment  of 
over  fifteen  years  of  Sachs  fuse  experience,  and  are  not  copies,  but  the  development  of  original  and 
improved  ideas,  assuring  superiority  above  all  others. 

THE  SACHS  CO.,  HARTFORD.  CONN. 


) 


^BAN/v 


— ^an  uncommon  and  highly 
efficient  alloy — has  no  equal 
for  use  in  electrically-heated 
appliances.  It  withstands 
high  temperatures,  and  has  a 
specific  resistance  double  that 
of  any  other  commercially 
manufactured  non  -  corrosive 
resistance  conductor. — 

575  Ohms  per  Mil-ft. 


We  Manufacture 


for  any  voltage  or  capacity 
Aerial  Telegraph  Cables 
Submarine  Cables 
Telephone  Wires  and  Cablet 

W«  ihall  be  pleased  to  make  Special  Quotations 
on  Special  Requirements. 

Write  for  our  Catalogue 

NATIONAL  ELECTRIC 
CODE  STANDARD 

i 

Indiana  Rubber  ^ 
Insulated  Wire  Co. 

Jonesboro,  Ind. 


DRIVER-HARRIS  WIRE  CO. 

HarriBon,  New  Jersey 


Armalac 


is  the  great  liquid  insulation.  It  has 
been  in  commercial  use  fmr  sixteen 
yesurs  and  has  successfully  withstood 
every  test,  including  the  most  exact¬ 
ing  one — the  test  of  time.  Other 
compounds  cost  less  by  the  gallon,  but 

The  Cost  of  Liquid  Insulation 


is  something  more  than  a  computation 
in  gallons.  On  the  basis  of  permanent 
dielectric  strength  and  reliability  under 
all  conditions  of  service  nothing  com, 
pares  with  Armalac. 

Write  for  samples  and  prices. 


Sole  Fsctors: 

Walpole  Rubber  Works 
Walpole  Varnish  Works 
Electric  Insulation  Laboratory 


Pioneers  in  Insulation  Engineering 


ELECTRICAL  WORLD. 


THE  VERY  BEST  MECHANICAL  PROTECTIONS  FOR  ELECTRIC  WIRES. 


Approved  by  the  Underwriten. 


Sold  by  All  Electrical  Jobbera. 


FOR  EVERYDAY  USE. 


The  Ideal  Flexible  Conduit. 


Fishes  Easily  —  Thoroaghly  Vlexible  Alwajrs. 
Weatherproof  —  Waterproof  —  Fireproof. 
Resists  Abrasion  —  Will  Not  Collapse. 


The  Original 
Enameled  Steel  Conduit. 


The  Practical  Metal  Molding. 


A  Compact,  Complete  and  Continnons  Raceway 
For  Electric  Wires  with  Fittings  for 
Every  Detail  of  Constmction. 


TR 


r 


Bends  Easily. 
Enamel  Will  Not  Crack. 


AMERICAN  CIRCULAR  LOOM  CO„, 

.......  International  Tmst  Building, 

N«r  T*rk :  R.  B.  C*rtjr  C«.,  39  CortlaaJt  St.  AtU«U :  F.  M.  Bjmc,  1509  Caafler  I 

Chicaco:TkM.G.Griw,128W.  JacloMiBM.  RnQTON  MAQfa  New  Orieaac  JohaS.  Black,  617  Hei 

Saa  Fraacieco :  Jaka  R. Cala  Ca.,  766  Foboai  St.  DvO  1  vll,  IrLnOO.  Laadoa,  :  27  Ckaacery  Laae. 


Atlaata :  F.  M.  Bjme,  1509  Caafler  BUc. 

New  Orleaat :  Joka  S.  Black,  617  Heaaca  BU(. 
Laadoa,  Eaglaad :  27  Ckaacery  Laae. 


ROCBL.INO 

ANNUNCIATOR  WIRE 


nOKMCINO 
»M«KUIM  MK 


ANNUNCIATOR 

OTFICC 

MAGNET 

RUBBER-COVERED 


winr 


JOHN  A.  ROEBLING’S  SONS  CO. 

“•J;,'”  Insulated  Wires  and  Cables 


Main  Office : 

TRENTON,  N.  J. 


r  II  uiiu  vyuvi^^  kinds 
Works : 

TRENTON,  N.  J.  ROEBLING,  N.  J. 


Rigid  Steel  Conduit 


Clean  Smooth  Interior.  Porfect  Enamel 
Clean  Deep  Threads 

The  American  Conduit  Mtg.  Co. 

Keystone  Building,  Pittsburgh,  Pa. 


National  Conduit  &  Cabte  Co. 

ExecRtive  Offices:  41  PARK  ROW,  NEW  YORK,  N.  Y. 


Bare  Copper  Wire  and  Cable 
Weatherproof  Wire  and  Cable 
Office  and  Annunciator  Wire  and  Cable 
Paper  Insulated  Cable 
Power,  Telephone,  Telegraph 


Bonton  Philadelphia  Chicago  San  Francisco 


ELECTRICAL  WORLD. 


STUART- 

HOWLAND 

- CO. - 1 

Exclusive  territorial  agents 
for  Krantz  Switches,  Panels  and 
Switchboards.  Quality  un¬ 
equaled.  Prices  right.  Jobbers 
of  everything  electrical.  New 
and  greatly  enlarged  offices 
and  warerooms.  Largest  stock. 
Finest  facilities.  Prompt  ship¬ 
ments. 

- BOSTON - 

1-8  Winlhrop  Sq.  10-36  Otis  Street 


SIMPLEX 


TelepHone 

Teleg^raph 


Aerial  Submarine 

Flameproof 

Lead  covered.  Steel  taped 


Prompt  Attention 


I  N  S  U  LATE.  D 


WIRES  cables 

RUBBER  —  CAMBRIC 
THE  SIMPLEX  ELECTRICAL  CO  -  BOSTON 


Fire-Proof  Coils 

for  machinery  subject  to  heavy  over¬ 
loads  or  high  temperatures: 

Beany  Pure  Asbestos 

Insulation 

makes  them  safe.  We  make  field  and 
armature  coils  for  electric  railway,  crane 
and  rolling  mill  motors,  arc  lamp  coils, 
transformer  coils,  etc.  Also  Pure 
Asbestos  lijsulated  Magnet  Wire. 


Write  for  samples  and  prices. 


Beany  Fire-Proof  Wire  Co. 

25  Broad  Street,  New  York 


Rubber 

Insalated  Wires 
and  Cables 

Niitioiuil  Electric 
Code  Steaderd 


platinum 


ALL  F  OKIVIS 
KOK  ALL 

SCRAP  PURCHASED 

WERSHASSLACHER  CnEMtO 


N.  Y.  OFFICE 
100  WILLIAM  ST. 


FACTORY 

PERTH  AMBOY,  N.  J. 
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DIAMOND 

RED  CORE  (N.  E.  CODE) 

^  A  quality  ot  wire  that  will  stand  the  test  and  show  great  reserve  strength. 

^  NOTE — In  the  science  of  rubber  manufacture  no  company  has  made  progress  equal  to  The 
Diamond  Rubber  Co.  No  other  manufacturer,  for  instance,  is  so  successful  in  removing  from  the 
raw  material  the  elements  which  aid  or  hasten  deterioration. 


THE  DIAMOND  RUBBER  CO.,  ARron,  Ohio 


DISTRIBUTING  OmCKS  AND  STORRSt 


NEW  YORK:  1876  Broadway. 


ST.  LOUIS:  3963-5  Olire  St. 
BOSTON :  223  Columbus  Are. 


CHICAGO:  1513-31  Micaifan  Atc.  BUSTUM  :  113  Columbus  Are. 
PHILADELPHIA:  304-6  N.  Broad  St.  SAN  PRANCfSCO:  Mission  and  ad  Sta. 


BUFFALO  MILL  SUPPLY  CO^  Buffalo. 
PITTSBURG  RUBBER  &  LEATHER  CO.,  Pittsburc. 


Waclark  Wire  Co. 

49  Wall  St.,  New  York 

Elizabeth,  N.  J. 

Bare  Copper  Wire 

All  Sizes 

Bare  Copper  Cable 

All  Sizes 

Weatherproof  Wire 

All  Sizes 

Weatherproof  Cable 

All  Sizes 

Belden 

Direct  Reading 
Revoiution 
Counter 

Price 

$7.50 

BELDEN 

MANUFACTURING 

COMPANY 

CHICACO 


The  Electric  Cable  Company 

MANUFACTURERS  OF 

Rubber  Covered  Wire  Magnet  Wire 

Weatherproof  Wire  Annunciator  Wire 

Voltax  Feeder  Cablet  Office  Wire 

VoHax  ineulating  Compound 
Voltax  Protactiva  Compound  for  Steel  and  Wood 
NEW  YORK  17  Bsttory  Plae* 

BOSTON  925  Old  South  BuUdlng 

CHICAGO  1680  MonadtMok  Building 


DETROIT' 

RUBBER  COVERED 

WIRES 


WINDING  MACHINERY 

FOR  INSULATING  WIRE 
AMERICAN  INSULATING  MACHINERY  CO. 

N.  W.  oar.  Hanaoak  and  Oxford  Straola,  PHIUDCLFHIA,  PA. 
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TRADE  MARK 

RIO  U.  S.  RATKNT  OPPlOB 


The  Standard  for  Rubber  Insulation 


We  safeguard  the  interest  of  the  purchaser  and  desire 
him  to  know  it.  He  can  buy  Okonite  Insulated  Wire 
anywhere,  at  any  time,  on  any  specification  (U.  S. 
Government,  Signal  Engineers  Association,  Board  of  Fire 
Underwriters,  etc.,  etc.)  and  be  absolutely  sure  it  will 
meet  the  requirements. 

We  make  but  one  grade  of  insulation 

OKONITE 

It  is  the  acknowledged  best. 


THE  OKONITE  COMPANY. 

253  BROADWAY,  NEW  YORK 


LEAD  ENCASED  CABLE 

Paper  and  Rubber  Insulations 
for 

POWER  AND  TELEPHONE 

WATERBURY  CO. 

80  South  Stroet 

Faclortos:  Brooklyn  NEW  YORK 


ALFRED  F.  MOORE 

Manufacturer  of 

Insulated 
Electric  Wire 

FLEXIBLE  CORDS  AND  CABLES 
200  and  202  North  Third  Street 


PHILADELPHIA,  PA. 


OVER  tOOO  APPARATUS  IR  SUCCESSFUL  OPERATIOIk 

PASSBURG 

Vacuum  Drying  and 
Impr  e^nati  n^  Apparatus 

VACDDM  DRTING  CH4MBEBS  FOr"*^ 
ELECTKiC  CABLES.  ARMATURES.  ETCt 

Akaolatc  Dryaess.  No  OvcrhcatlEig.  No  Flr« 
■amard.  Operative  Eeoaomy.  Great  Dara- 
blllty,  Eeonoiay  ot  Space. 

ALL  SIZES.  ALL  TYPES 

J.  P.  DEVINE  CO..  Baffalo,  N.  Y. 


Slow  WiadowCeri  llsiCoN 

Lowell  Insulated  Wire  Co. 

Lowell.  Mass. 

Electric  UiMWIra  TrliBliei  tWw 
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The  first 

Submarine 

Cable 


which  successfully  carried 
alternating  current  was 
made  and  laid  by  us. 

For  over  sixty  years  we 
have  made  a  specialty  of 
solving  difficult  problems 
in  wire  and  cable  insula¬ 
tion.  That  is  one  of  the 
reasons  wh^ 
you  can  buy  no  better  cable 
than  ours,  even  if  you  were  will¬ 
ing  to  pay  twice  the  price.  Shall 
we  tell  you  the  others  ? 

Bishop  Gutta  Percha  Co. 

420  East  25th  Street,  -  New  York 


SENEDICT  &  BIMNHAM  MF6.  CO. 

Sneccaaora  to 

THE  HOLMES,  BOOTH  &  HAYDENS  CO. 


WATERBURY.  CONN. 


'k.k: 


Manufactuiart  oi 

Weatherproof  Wire  and 
Cable 

Bare  Copper  Wire  and  Cable 
Slow  Baraing  Weatherproof 
Office,  Annonclator  and 
Magnet  Wire 

NEW  YORK  OFFICE: 
99  John  Street 


1887  1908 

National  Codo  Standard  | 

Insulated 
Wires  andCdbICS 

CHICAGO  INSULATED  WIRE 
AND  MFC.  CO. 

428  MARINE  BUILDING,  CHICAGO,  ILL. 


RUBBER  INSULATED 


WIRES  AND  CABLES 

FOR  AERIAL,  UNDERGROUND  OR  SUBMARINE  USE 


PAPER  COVERED 

HIGH  OR  LOW 
TENSION 

LIGHT  and  POWER  CABLES 

SPECIAL  FACILITIES  FOR  THE 
*  COMPLETE  INSTALLATION  OF 

UNDERGROUND  SYSTEMS  ^***£*^^ 

The  Safety  Insulated  Wire  and  Cable  Co. 

114  LIBERTY  STREET.  NEW  YORK 


don’t  need  soldering 
apparatus  to  make  a 
joint,  a  tap-off  or  a  ter¬ 
minal  connection  if  you 
use  a  Dossert  Connector. 

DOSSERT  A  CO.,  242  WEST  4isr  ST.,  NEW  YORK 
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RUBBER  COVERED 
WIRES  &  CABLES 


Ftr  All  Classes  tl  High-Grade  Eleelrlcal  Service 

NATIONAL  INDIA  RUBBER  CO. 

BRISTOL.  R.  1. 

«a  Broedwaijr.  New  York  211  Lake  SL.  Ckleaao 

N.  I.  R.  Wire,  and  Cables  carried  in  stock  by  the 
Monarch  Electric  &  Wire  Co.,  Chicaco,  Ill. 


For  Electrical  Purposes 
Silk  for  Insulating  Finest  Wire 
ALL  KINDS  BRAIDING  SILK 


William  Ryle  &  Co.,  n 


S4  HOWARD  STREET 
NEW  YORK  CITY 


ATLANTIC  INSULATED  WIRE  &  CABLE  CO; 

WIRES  AND  CABLES 

FOR  SUBMARINE.  AERIAL.  UNDERGROUND  AND 
INTERIOR  USE 

FACTORY:  120  LIBERTY  STREET 

STAMFORD.  CONN.  NEW  YORK  CITY 


ELECTRICAL  WORLD. 
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The  Electric  Storage  Battery  Co. 

BUILDS  BATTERIES  TO  FIT  THE  ACTUAL  CONDITIONS  FOUND  IN  YOUR  SERVICE 

Different  conditions  demand  different  construction.  The  highest  engineering  and  inventive  talent 
of  America,  England  and  Europe  unite  to  make  the  various  types  of 

The  ** CbloriDc  accumulator  ”  The**£itOc”  Battery  The ‘‘tluOor  Hccumulatot” 

the  best  to  meet  your  individual  requirements.  Our  engineering  staff  with  20  years’  experience 
and  data  is  at  vour  service. 


TheElbctbic  StoraceBaiteryGo. 


PHILADELPHIA 

Chicago  St.  Louis  Cleveland 


San  Francisco 


“The  Plate  That  Cannot  Buckle” 

No  disintegration  possible. 

Practically  no  expenses  for  labor  and  material  when 
once  installed. 

No  cleaning. 

The  annual  saving  on  the  investment  is  worth  your 
consideration. 

WRITE  FOR  PARTICULARS 

Standard  Electric  Accumulator  Co. 

Office:  91-9S  Mercer  St.,  NEW  YORK 

GBO.  P.  TALCOTT,  Agent  for  New  England,  53  State  Street,  Boston,  Mass. 

P.  B.  BADT  &  CO.,  1504  Monadnock  Block,  Chicago,  Ill.,  Western  Selling  Agents. 


200  aasp.  hour  call  in  glass  jar  weight  complete  65  Ibe. 


Write  for 
This  Book 

It  describes  the  advantages  of 
storage  batteries  in  isolated  plants 
and  with  data  and  diagrams  illus¬ 
trates  the  systems  developed  to 
meet  various  local  conditions. 

A  request  for  publication 
No.  50  will  bring  it. 


Mafn  Office 

341-347  Fifth  Ave.,  New  York 


Works 

Depew,  New  York 


CHICAGO  BOSTON  SAN  FRANCISCO 

Rookery  Building  89  Slate  Street  Atlas  Bnilding 


nut  iMiiiiin  MRii 


So  Good  They  Imitate  It — The  Great  Success  of 

SpUtdorf  Ignition  Apparatus 

has  caused  numerous  imitations  to  appear  on  the 
market.  Look  for  our  trade-mark. 

C.F.SpUldorf”*„S:"»”S.t” 


RMIPP  STIIL  LtCOMOTIVE  TIRES  AND  CAR.WHEEL  TIRES.  CRANKSHAFTS.  STEEL  FORCINGS  AND  CASTINGS.  STEEL-TIRED  CAR  WHEELS.  KRUPP  RAR  STEIL 

~  THE  OBICIHAL  HIGH  RESISTANCE  METAL  8IVIM8  j 


ASPECinC  RESISTANCE  ONLY  ABOUT  TEN 


BIAS-CUT— INSULATING  TAPE 

The  Packard 


you  have  never  stopped  using  it  for  any 
good  reason — it  is  more  tacky,  tougher  and 
more  elastic  than  any  other  tape  on  the 
market.  If  you  haven’t  yet  triM  it,  you 
have  everything  to  gain  and  nothing 
whatever  to  lose  by  trying  it  now. 

OTHEK  PACKARD  PRODUCTS: 
Transformers.  Insulating  Cloth. 

Insulating  Varnish. 


Electric  Co. 


S12  Dana  Ave. 
Warren,  Ohio 


Look  At  The  Wires  Down 

This  illustrates  conditions  in  Baltimore  at  the  time  of  the  storm  which 
occurred  the  day  of  President  Taft’s  inauguration. 

Such  a  condition  could  never  occur  if  the  wires  were  carried  undetg^round 
through 

CAMP  CONDUITS 

The  use  of  Camp  Conduits  means  elimination  of  repair  costs — and  a  lot 
of  other  advantages  besides. 


THE  H.  B.  CAMP  COMPANY, 


Flatiron  Bldg. 
NEW  YORK 


Fulton  Bldg. 
PITTSBURGH 


Rookery, 

CHICAGO 


Insulating  Machinery 

BRAIDING,  TAPING,  WINDING,  TWINING, 
UBLING,  STRANDING,  POLISHING  AND 
MEASURING  MACHINES,  CABLE  COVER¬ 
ING  BRAIDERS. 

FINE  CASTINGS  A  SPECIALTY 


NEW  ENGLAND  BUTT  COMPANY 

403  PEARL  STREET,  PROVIDENCE.  R.  L,  U.  S.  A. 

(2) 


RESISTANCE  WIRES 


PER  CENT.  LOWER  THAN  MERCURY 


ribwl  V  I  WY  iriEiW  THOMAS  PROSSER  A  SON.  IS  Gold  Street,  New  York 

NRUPP  AUTf  MOBILE  STEEL  FORGINGS  AND  FRAME  MEMBERS.  BALL  MILL.  TUBE  MILLS  AND  OTHER  MACHINERY  PROSSER  lOILER-TUBE  EXPANDERS 


FOR  ALL 
PURPOSES 


STORAGE 

BATTERIES 


ACHESON-GRAPHITE  IS  BEST 

It  is  best  for  every  purpose.  We  are  the  only  makers  of  Graphite  in  the 
world.  Our  process  assures  high  purity,  uniformity  of  product  and 
prompt  shipment. 

Ym  CAR  bay  cheaper  graphite,  hut  yoa  cimot  hey  better.  Impurity  in 
lubricating  graphite  is  dangerous.  WriU  for  Foldor  279  E. 

INTERNATIONAL  ACHESON  GRAPHITE  COMPANY 

NIAGARA  FALLS.  N.  Y. 


SNILLIB 
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standard  Vitrified  Condait  Co. 


B.  S.  BARNARD  Presi^teiit. 


VITRiFIED  CLAY  CONDUiT 

ALL  STANDARD  SIZES— SINGLE  OR  MULTIPLES^ 


ANNUAL  CAPACITYi 
40,000,000  FEET 

THE  LARGEST  PLANT  IN  THE  WORLD. 
PROMPT  DELIVERIES  BY  RAIL  OR  WATER. 


Offloos:  89-41  CORTLANDT  ST.,  NEW  YORK 


MANUFACTURERS  OF 


Let  US  make  a  thorough  investigation  of  your  line 
situatu>n  and  design  for  you  an  UNDERGROUND 
CONDUIT  SYSTEM  in  its  entirety. 


CU^.OIIU..  G.  M.  Gest 

93^  Monadno€k  Blo€k  277  Broadway,  N.  Y. 


Your  Subscription 

to  the  ELECTRICAL  WORLD  will 
prome  a  good  investment.  It  costs  less 
than  one  cent  a  daj. 


IXRIFIED  DUCT 

Single  or  Multiple.  Any 
quantity.  *  Quick  delivery. 
Write  fot  pnces. 

AMERICAN  SEWER  PIPE  CO. 

PITTSBUBC.  PA. 


Vacuum  Drying  and 
Impregnating  Machines 

Buffalo  Foundry  &  Machine  Co. 

52  Winchester  Ave./ BUFFALO,  N.  Y. 


As  a  form  and  insulating  lining  for 
concrete  subways  the  “LINADUCT” 
type  of 

Orangeburg 
Fibre  Conduit 


is  peculiarly  adapted. 

It  is  a  thin  wall  type  of  Orangeburg 
Fibre  Conduit,  yet  has  its  waterproof¬ 
ing,  insulating  and  tight-joint  advan¬ 
tages. 

It  is  made  in  diameters  varying  from 
2  to  3  1-2  inches  (with  1-8-inch  wall), 
joints  being  made  with  a  close-fitting 
sleeve  which  is  tight  enough  to  pre¬ 
vent  leakage  or  cement  seepings. 

The  sections  are  quickly  and  easily 
adjusted  and  fit  accurately  without 
appreciable  offset. 

From  the  standpoints  of  economy, 
rapidity  of  installation  and  protection 
to  cables,  “LINADUCT”  is  eminently 
superior. 

Write  for  The  Conduit  Book  and  be¬ 
come  familiar  with  the  uses  and  ad¬ 
vantages  of  Orangeburg  Fibre  Con¬ 
duit.  A  copy  free  on  request. 

The  Fibre  Conduit  Company 

Main  Office  and  Works: 

Orangeburg,  N.  Y. 

Chicago  Office:  1741  Monadnock  Building 

S.  B.  Condit,  Jr.,  &  Co.,  76  Batterymarch  St.,  Boston,  Mass. 

r  San  Francisco,  Cal. 

Pierson,  Roeding  &  Co.  <  Los  Angeles,  Cal. 

(.Seattle,  Washington 

McClary-Jemison  Machinery  Co.,  Birmingham,  Ala. 


ORIGINAL  iVULCANIZED  FIBRE 


Of  Special  Quality  for  En¬ 
closed  Fuses,  Sleeves,  Handles, 
V— 1^ Railroad  and  other  Bushings, 
*1*1  I IV Ferrules,  Socket  Linings,  Lif^t 
I  I  I  Iml*  Bearings,  Electrical  Conduit.. 

A  All  standard  siies  carried 

in  stock.  Colors :  Red, 
Black  and  Gray. 

We  manufacture  the  highest  grade  only.  Sheets, 
Rods,  Washers,  Discs,  Cleats,  Cord  Adjusters 
and  Speoial  Shapes. 

Sheets  in  thicknesses  up  to  1^*  carried  in  stock. 

W'rite  for  prices,  siimples  and  further  information.  2 


AMERICAN  VULCANIZED  fIBRE  CO.,  Wilmington,  Del. 


T.  I.  COPE 


S344  N.  IJtbSt. 


PORCELAIN  SPECIALTIES 


THE  STAR  PORCELAIN  COMPANY 

nniToii,  N.  j. 


THERE’S  NOTHING  SO  GOOD  AS 


Trade  Mark  LAVITE  Pftented 

March  »6,  1906 

for  any  insulation.  Insula¬ 
tion  equal  to  glass.  Stands 
any  heat  Always  the  same, 
and  made  exactly  any  shape 
Ask  for  book  of 


properties. 


D.M.8UwardlWanufActurlnoCo.,ChaitanooQa.TAHn. 


COPE  CONDUIT  RODS 

FOR  QUICK  COUPLING 

■tokery  Rods,  I  sad  4  lassthD.  atetf  eemp- 
llBse,  n,»M  hsra  beas  eeld. 

Write  for  Cetslog — It  describee  these  sad 
^  ether  sood  toole  for  saderareoad  eonetnictlon. 


The  Largest  Stock 
of  Mica 

in  this  country  is  to  be  found  in  our 
warerooms.  We  can  supply  sheets, 
washers,  discs  or  segments  on  short 
notice,  and  at  lowest  prices. 

Write  for  detailed  information. 


Eugene  Munsell  &  Co. 

New  York  and  Chicago  4 


THE  BEST” 

it  the  cheapest  in  the  end 


Do  not  fail  to  have  our  catalogue  on  file.  It  is  arranged 
with  code  and  list  numliers  for  convenient  ordering. 


We  are  the 
le.ading  manu¬ 
facturers  and 
jobbers  of  the 
most  complete 
line  of  llnMMn'l 
and  CMtlntction 
Tools. 


DOUBLEDAY  =  MILL 
ELECTRIC  CO. 


EVERY  SEASON  WE  SELL  MORE 

ElVlERSOIM  A.  C.  FAIMS 


The  most  durable  and  efficient  fan  made 


We  have  everything  else  in  electrical 
supplies — enormous  stock,  little  prices. 
SOUTHERN  WAREHOUSE,  CHARLOTTE,  N.  C. 


P  1  TTS  BU  RQ,  P  A. 


The  Face  Depicts  Character 


When  you  look 

Earll  Retrievers 
and  Gatchers 

in  the  face,  you  are  sure 
to  see  character  in  their 
strong  lines,  and  you’ll 
want  them. 


Stnd  for  liulletin 
"G"  and  catalog 
Mo.  3. 


LORD  ELECTRIC  COMPANY 

213  W«a(  40th  Stroet,  Now  York 
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©WHITE 

hOEDAR 


CHICAGO 


fDAKO  CEDAR  POiC 

Ewy  PirEcf  from  fhu  PrctucErE 

n  fifCfPl  R D  f.[Jf<f5 ER  t;fT[-^PA.PfV 

PANQPOiNfT  (T/',HO 


SOUTHERN  EXCHANGE  CO 

97  99  *0>  WARREN  ST  NEW  YORK 


lilatthews’  Matthews'  Matthews' Matthews 'Matthews'  Matthews' 
Matthews'  Matthews'  Matthews'  Matthews'  Matthews'  Matthews' 
Matthews'  Matthews'  Matthews'  Matthews'  Matthews'  Matthews' 
Matthews'  Matthews'  Matthews'  Matthews'  Matthews'  Matthews' 


Increased 
Consumption 
of  Current 


for  store  illumination, 
electric  signs,  revolv¬ 
ing  window  display, 
etc.,  is  always  the 
result  when 


The  Anderson  Time  Switch 


is  installed.  It  will  open  or  close  circuits  at  any 
predetermined  time  of  the  day  or  night  without 
any  attention  other  than  winding  once  a  week. 
Write  for  Descriptive  Catalog 


ALBERT  &  J.  M.  ANDERSON  MFG.  CO 


(Bstablishbd  1877) 

289-293  A  St..  Boston,  Mass.,  U.  S.  A. 

BRANCHCS* 

New  York,  135  Broadway  Chicago,  175  Dearborn  St. 

Philadalphia,  427  Real  Estate  London,  Moorgate  Station 

Tnjtt  Bldg.  AGENCIES:  Chambers 

@San  Francisco,  Eedes  &  Smith  Co.  ^ 

L  St.  Louis,  T.  C.  White 

Toronto,  A.  H.  Winter  Joyner 
y  Birmingham,  Ala.,  L.  M.  Robertson. 

Kansas  City,  Economy  Construction  Co. 


A  property  owner  will  let  you  screw 


into  his  lawn,  where  he  would  never  give  his  permis¬ 
sion  for  the  digging  of  a  hole  for  any  other  kind  of 
an  anchoiage.  You  simply  screw  them  in  as  you 
would  a  corkscrew  into  a  cork. 


Manufacturers  of  Matthews’  Patented 
Money  Savers 

227  N.  SMond  StrMt,  St.  Louis 


For  General  Electrical  Purposes— on  the  market  for  twenty-five  years 
.  E.  G.  MITCHELL,  88  Malden  Lane,  New  YopR  City 

We  also  manufacture  Various  Grades  of  Insulating  Compounds  for  Special  Purposes  2 


DOES  YOUR  POLE  LINE  LOOK  GOOD? 


lid  ipptannci  tt  dom  go  in  INt  liwMloty,  fc«f 

Blssell  Cedar  Poh 

and  make  sure  of  this  winning  combination.  Our  prices  are  low 
large  stocks  make  quick  shipments  possible. 

Ask  lor  Lesflet  Number  Two 

TRe  F.  Bisseix  Company, 

.  TOLEDO.  OHIO  _ '•^jtgKSS 


/ 


/'■ 
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Your  own  interests,  more  than  ours  suffer' 
unless  you  include 

Pittsburg  High  Tension  Insulators 

in  your  plans.  By  all  means  investigate  be¬ 
fore  awarding  your  next  order.  Catalog  and 
details  are  yours  for  a  word. 

The  Pittsburg  High  Vottage  Insutator  Co. 

DERRY,  PA. 


104-PAGE  CATALOGUE 

Now  Ready  for  Distribution 

Wtita  today  aaking  for  Cat.  Ho.  W>2 

THE  OHIO  BRASS  CO. 

MANSFIELD.  OHIO.  U.  &  A. 


“Victor”  Insulators  in  Japan 


5  -  ~  1  ^ -I  ' ' ^ 


^  A.r,^  V 


<tr .  ■ 


The  Locke  Insulator  Mfg.  Co.,  Victor,  N.Y,,  u.S.  A. 

Representatives  for  the  Orient,  TAKATA  &  CO.  -  TOKYO  -  NEW  YORK 


M.SS0-Volt  “VICTOR’*  Inaulatora  In  the  Field  Ready  for  Erection  On  the  Lines 
of  the  Tokyo  Eiectric  Liaht  Co. 


HIGH  . 
TENSION 


V'  INSULATORS  ^, 
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WITH  OR  WITHOUT  DRIP  POINTS 


BROOKFIELD 
Glass  Insulators 


THE  STANDARD  FOR  40  YEARS 


Thi  BROOKFIELD  CLASS  COMPANY 

MANUFACTURERS 

2  Rector  Street,  NEW  YORK 


trade 


MARK 


Hartford  Porcelain 

THE  BEST  THAT  CAN  BE  BABE  y 


Hartford  Faience  Co* 

HARTFORD.  CONN.  . 


INSULATION 


Perfect  Insulation' 


Ttmde  Marl^eg.  U.  S.  P  &  B  goods  pocaOM  tl»e  high* 
Pat,  Office  insulative  efficiency  and  meet 

every  requirement  in  electrical  work. 


PAR  ELECTRICAL  COMPOUNDS 
PAN  INSULATING  VARNISHES 

(Bakiac  and  Air  Dryina) 

PAS  INSULATING  TAPE 

IVriU  for  Sp**iii*a$icnt  and  BookUt  Na.  55. 


3  Va  HIGH 

4  'A  DIAM.; 


See  the  teats  on  the  petticoat 

THE  WORLD’S 
STANDARD 

Hemingray  Insulators  have  been  on  the 
market  for  many  years — they’re  kept 
in  the  van  of  improvement.  Our  high 
voltage  types  with  patent  drip  petti¬ 
coats  are  particularly  worthy  of  notice. 
All  in  catalog — get  it. 

HEMINGRAY  GLASS  Cl 


Covington.  Ky. 


Muncie,  Ind. 


i6 
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/A.fter  Five  Years 

MOLONEY  HIGH  EFFICIENCY  TRANSFORMERS 

will  have  paid  for  themselves,  and  will  be  earning  you  a  clear  profit  of 
20  per  cent,  each  year,  as  compared  with  any  other  transformers  on  the 
market. 

We  positively  guarantee  that  their  core  losses  will  not  exceed  certain 
specified  and  very  low  amotmts. 

Our  catalog  goes  into  detail.  Will  you  have  it  ? 

MOLONEY  ELECTRIC  CO.,  St.  Louts,  Mo. 

SELLING  AGENTS: 

WESCO  SUPPLY  CO..  St  Loaia,  Mo.;  Fort  Worth,  Tex.;  BirminKham,  Ala.,  and  DeoTcr,  Cole. 
R.  E.  T.  PRINGLE  CO.,  Ltd.,  Moo  treat  Toronto  and  Winnipeg,  Can. 

COMPLETE  STOCKS  CARRIED  WITH  AGENTS  IN  ALL  THE  ABOVE  NAMED  CITIES. 


A  Self-Supporting  Institution 

is  an  electric  sign  fitted  with  4  c.  p.,  l|g  watt,  10  volt 
Tungsten  lamps  fed  from  a 

Peerless  Sign  Lamp  Transformer 

The  Savina  effected  will  par  for  the  lamps  and  transformer  in  no  time,  because 
ther  reduce  rour  current  bill  to  about  ^  its  former  size.  Catalog  7 

ENTERPRISE  ELECTRIC  CO.,  Warren.  Ohio 

AGENCIES: 

J.  G.  SchafT  Elec.  Co.,  Chambersburg,  Pa.  Fobes  Supply  Co.,  Portland,  Ore. 
National  Elec.  Supply  Co.,  Washington,  D.  C.  New  England  Elec.  Co.,  Denver,  Col. 
John  Deere  Exp^ort  Co.,  New  York  City.  Illinois  Elec.  Co.,  Chicago,  Ill. 

Erner  Electric  Co.,  Cleveland,  Ohio.  Fobes  Supply  Cc.,  Seattle,  Wash. 

Northwestern  Elec.  Equip.  Co.,  St.  Paul,  Minn.  A.  H.  Winter  Joyner,  Toronto,  Can. 

"Transformers  of  All  Kinds  for  All  Purposes’* 


DUNCAN 

TRANSFORMERS 

AND 

DUNCAN 

METERS 


NONE  BEHER 


Duncan  Elnetric  Manufacturino  Cc. 

LAFATEnE,  INDIANA 


Go  To  Spring  Experts 

for  springs.  We’re  experts  and 
makegood  springs — all  sorts.  Write 

The  Wallace-Barnes  Co. 

Bristol,  Conn.  2 


Transformer  Surety 

Buy  Kuhlman — a  strong  guarantee  without 
loopholes — puts  repair  bills  from  any  cause  right 
up  to  us  for  from  2  to  5  years.  I  sn  ’t  that  surety  r 
We  have  a  good  business  proposition  to 
make  you.  Write  for  it.  ^ 

Kuhlman  Electric  Co. 

New  York  Office :  30  Greenwich  Ave. 
REPRESENTATIVES : 

Hendrie  &  BoltboR  American  Mack,  ft  Mfg.  Co. 

Maasfactnring  ft  Supply  Co..  Denver,  Cole.  Charlotte.  N.  C. 

The  P.  Biawli  Company,  Toledo,  Ohio.  C  S.  Kaowlca,  Boston.  Mam 


C  S.  Knowles,  Boston,  Maas. 


New  Pittsburgh  Transformer  Fuse-Blocks 

The  Primary  Fuse-Blocks  supplied  with  the  New  Pitts¬ 
burgh  Transformer  are  all-porcelain,  and  are  heavy  and 
substantial.  These  blocks  are  finished  with  a  brown  glaze, 
fired  on,  similar  to  high  potential  insulators.  This  is  an  im- 

gjrtant  improvement  for  the  reason  that  all-glazed  Pittsburgh 
use- Blocks  are  safer  to  handle  in  wet  weather  than  painted 
fuse-blocks,  and  their  neat  and  sightly  appearance,  as  well  as 
insulation  properties,  are  permanent. 

For  information  and  prices  write  direct  to  Pittsburgh,  or 
to  nearest  agent. 

Pittsburgh  Transformer  Company 

Pittsburgh,  Pa. 

Agencies  < 


Chicago . Central  Electric  Co. 

Boston .  . Pettingell- Andrews  Co. 

Buffalo . Robertson  Electric  Co.  , 

Kansas  City . The  B-R  Electric  &  Tel.  Mfg.  Co. 

Pittsburgh . Iron  City  Engineering  Co. 

Philadelphia . Rumsey  Electric  Co. 

New  Orleans . Interstate  Electric  Co. 

Nashville . Southern  Electrical  Co. 

Cleveland . Adams  &  Downs. 

Calgary . North  West  Electric  Co 


Montreal  and  \  ancouver.  .Canadian-Fairbanks  Co. 


WE  DESIGN  AND 
MANUFACTURE 

SWITCHBOARDS 


OF  EVERY  DESCRIPTION 
A.  C.  Boards  a  Specialty 

SEND  US  YOUR  SPECIFICATIONS 

TAUNTON-NEW  BEDFORD  COPPER  CO. 

OFFICE  AND  FACTORY:  TAUNTON,  MASS. 


No.  77  Water  Street 
NEW  YORK 


No.  61  Batterymarch  Street 
BOSTON,  MASS. 


You  Can  Collect 
For  Every  K.  W. 

your  customers  consume  if  you  sell  your 
current  through 

The  Flat  Rate 
Controller 


*  *  !  r* 

*  'L  \ 


[ 


It  measures  out  a  definite, 
predetermined  amount  of 
load — no  more,  no  less,  to 
each  consumer,  who  pays  in 
advance,  or  every  thirty 
days. 

It  enables  you  to  entirely 
do  away  with  your  meter- 
readers  and  testers,  and 
largely  reduce  your  clerical 
force. 

Time  spent  in  writing  for 
detailed  information  will 
be  well  spent. 

Do  it  NOW. 


The  Universal  Mfg.  Co. 

206-208  Ulinois  Street,  CHICAGO,  ILL. 


;jiS  &  <^OfiTHRUf>  CO. 

pH/i-ADA- 


BMBwjgKi! 


This  Portable  Wattmeter 
for  2).  C.  and  A,  C. 


i  indicates  directly  and  correctly  the  Watt  output  of  any  generator  or  the  Watt  consump-  I  ® 

twn  of  any  translating  device.  _  |  ^ 

Keystone  Quality  | 

in  every  sense — and  that  is  ample  guarantee  of  perfect  satisfaction.  On  A.  C.  work,  § 

the  ratio  of  the  readings  to  the  volt-ampere  readings  gives  the  power  factor  of  the  circuit  @ 

and  from  the  two  sets  of  readings  may  easily  be  determined  the  angle  of  lag  or  lead  0 

and  the  “Wattless  current.”  Full,  line  shown  in  catalog  14.  ~yjr ■  § 

Keystone  Electrical  Instrument  Co.  I 

9th  Str»»t  and  Montgomerp  AV»nu*,  Phitadelphia  0 

yVfb’  Yorli:  Hudson  Terminal  Bldg.  Bojton;  170  Summer  Street  Pittsburg:  IVestinghouse  Bldg.  0 


The  standard  for  accurate  calibration  of  D.  C. 
ammeters  and  voltmeters.  Direct  reading, 
convenient  to  use,  easily  understood.  In  daily 
use  by  the  largest  light  and  power  companies. 


MAKERS  OF  ELECTRICAL  APPARATUS 


IMITATED  BUT  NEVER  EQUALLED** 


For  information  regarding 

ROLLER-SMITH 

WHITNEY 

SWITCHBOARD  EQUIPMENT 
AND 

HARTMAN  &  BRAUN  APPARATUS 
Addnas 

MACHADO  &  ROLLER,  SALES  AGENTS 
20S  SNOADWAY,  NEW  YONK 

1427  Park  Building,  Pittsburg  111  New  Montgomery  Street, 

723  Williamson  Building,  SanPrancisc 

Cleveland  1 101  Monadnock  Block,  Chicago 
1044  Secuiity  Bank  Bldg.,  Minneaix>lis,  Minn. 


'  We  also  make  a 

specialty  of  Meters,  A.  C.  or  D.  C.  Galvanometers, 
Pyrometers,  Etc. 


ELECTRICAL  INSTRUMENTS  FOR  AU  PURPOSES 

FOR  30  YEARS  THE  STANDARD 

. SEND  FOR  CATALOGS  -  S 

QUEEIM  &  CO.,  Inc. 

PHIL^DEIL^HIA.,  PA.,  U.  S.  A. 
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One  Glance  Tells 


the  exact  state  of  discharge  of  your  bat 
teries  if  you  have  the 

Sangamo  A 


Approved  by  the  Underwriters 


A  complete  line  to 
meet  any  condition  of 
Service  or  Price. 

Aay  capacity  iroB  10  amp.  to  100  amp.  Single,  doable  or 
triple  pole  at  250  volts.  Malti>circnit  to  control  taro  or 
three  circuits  independently  from  the  same  time  switch. 
Oil  break  for  high  tension.  Sunday  ent-ont  Doable  throw 
for  two  rate  meter  service.  Two  or  lonr  operations  daily 
for  flat-rate  service.  One  day  or  eight  day. 


hours  dis- 
ch  a  r ged 


directly  on 
the  large 


insulated 

zero  pro- 
vides  means  for 
automatically 
opening  the  charg- 

ing  circuit.  Has  all  the  merits  of  the  celebrated 
Sangamo  Wattmeters.  See  Bulletin  No.  14. 

Sangamo  Electric  Co. 

Springfield,  Ill. 


EKIT  DAY 

Send  now  for  Bulletins  and  Prices. 

CAHPBEIX  ELECTRIC  CO..  LYNN.  MASS 


"Biddit  Strvict  is  Satisfactory" 

Precision 

Electrical  Instrnments 

For  A.  C.  Measurements 

Men  who  have  used  Siemens  & 
Halske  A.  C.  Precision  Instruments 
know  that  they  are  what  the  name 
implies.  They  otwrate  on  the 
dynamometer  principle,  and  are 
furnished  as  voltmeters,  ammeters 
and  wattmeters.  For  high  ranges, 
multipliers  and  transformers  are 
supplied.  The  movements  are 
dead-beat. 

Write  to  us  for  catalog  and  full 
particulars  about  S.  &  H.  instru¬ 
ments  and  all  high- 
grade  apparatus. 

\  JAMES  G.  BIDDLE 
V  mA  Chestnut  St. 
Philadelphia.  Pa. 


KENT  POCKET  METERS 

THE  STANDARD  BATTERY  TESTERS 

Hand  graduated — accuracy  guaranteed. 

Dead  beat — quick  reading. 

Unbreakable  celluloid  window. 

#  Combination  Volt-Ammotera 

(To  rssd  ampsTM,  pims  button) 

0-6  volts,  0-30  amperes,  $6 
0-10  volts,  0-30  amperes,  $7 
Voltmeters,  0-9  volts,  $4.  0-20  volts,  $5 

Ammeter,  0-30  amperes,  $4 

ATWATER  KENT  MANUFACTURING  WORKS 
S4  Nertb  Siath  Siraat  Pldladalphia,  Pa. 


Type  P  25. 

There  Is  an  Element  oi  Re¬ 
finement  about  Hoyt  Meters 

that  puts  them  in  a  class  of  their  own.  For  instance : 
the  P  25  Voltmeter,  2i-inch  diameter,  D’ Arson val  type, 
in  plush-lined,  Morocco  case,  at  $9.50,  has  no  equal  in 
the  realm  of  instruments.  Ask  for  Bidletin  E.  W. 

Hoyt  Electrical  Instrument  Works 

PENACOOK,  NEW  HAMPSHIRE 
BKANCHCS: 

136  Liburty  St.,  N«w  York  Cky 

161  SumiBur  StrMt,  Boaton  Maa*. 
WESTERN  DISTRIBUTORS: 

THE  BECKLEY-RALSTON  CO..  Chlcive,  111. 
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NEW  YORK  CITY 

50  CHURCH  STREET 


Complete  Meter 
Testing  Outfit 

for 

'  Alternating 

OP 

Direct  Current 


table 


Our  No.  14  Hand 
Tachometer— for 
speeds  from  30  to 
4,000  revolutions  per 
minute,  is  the  only 
tachometer  on  the 
market  fitted  with 
automatic  range  -find¬ 
ing  device.  If  the 
speed  to  be  tested  is 
unknown  the  instru¬ 
ment  automatically 
finds  it.  The  speed 
ranges  of  the  No.  14 
are; 

30-120 

100-400 

300-1200 

1000-4000 

Other  ranges  to 
meet  requirements. 


Write  lor  Prices 


No.  4  Hand  Tachometer 


Schuchardt 

90  West  Street 


Schulte 

New  York 


- - 

Do  You  Wont 

Wtiat’s  Coming  to  You? 

—  1 

Then  serve  your  customers  through  the 

Rochester  Meter  and  Service  Box 

■  j 

It  is  absolutely  impossible  to  get  at  a  wire  on  the  service 
ikle  of  the  meter  without  breaking  the  seal,  and  tbeft  of 
ourrent  without  immediate  detection  is  impossible.  We 
have  printed  a  circular  which  g^ives  all  the  details.  Write 
fot  %  copy. 

L:. 

The  Ricker.  MIq*  Co#  i?cH?sT»V^N.  y*. 

Frequency  Meters 


Built  on 
the 

induction 

principle 


Weitinghouse  Type  "F"  Frequency 
Meter 


iNo  moving  w^ires. 

No  control  springs. 

Only  moving  parts  are  a  very  light, 
aluminum  disc,  shaft  and  pointer. 

Other  advantages: 

Read  directly  on  scale,  like  voltmeters. 

Correspond  in  appearance  to  the  other 
instruments  on  the  board. 

No  vibrating  reeds  to  age  or  to  confuse 
switchboard  operators. 

Indications  strictly  independent  of 
voltage  variations. 

Very  low  price. 

Write  for  full  particulars 


Weitingjiouse  Type  ‘‘I"  Frequency 
Meter 


Westinghouse  Electric  and  Manufacturing  Co. 

Aiiuta  Buffalo  ClovolaiHl  Dottoit  Now  Orloaaa  PHtaburg  San  Fraaeiaca 

Bahioio'a  ^  CkiMgo  Dallaa  KaoaM  City  Now  York  ^  St.  Louia  Soattio 

Boaton  Ciocinnati  Doneor  Loa  Angoloa  Minnoapolia  Pbiladolphia  Salt  Lake  City  Syraenao 

r aaada  i  Canadian  Waatingbouao  Co..  Ltd.,  Hamilton,  Ont.  Mozico  i  G.  A  O.  Braniff  A.  Co.,  City  of  Mozico 


E  r"- 

1  FREJUEHCV  METER 

;..i:  J 

— 1 

^28  i 

1  •  i 

_ -0 - —t 

'  r 

’ 

•25 

i24 

_ l_l 

. 


If  every  prospective  purchaser  of  a 
Switchboard  knew  what  we  know  about 
Bissell  Boards  and  Bissell  Prices,  we 
would  get  their  business. 


Ask  lor  Bulletins  D.C.  Two  or  A.C.  Two. 
They  give  "  quotations  on  the  spot." 


T^b  F.  Bissell*Comi>any. 

TOLEDO.  OHIO 


WIRELESS  SIGNAUNG  and 
HIGH  FREQUENCY  APPARATUS 
TRANSFORMERS  X-RAY  COILS 


110  Volts  and  the 
Connecticut  Bell- 
Rtnglng  Generator 

will  give  you  battery  service 
without  battery 
troubles.  It  rings 
phones,  annunciators, 
operates  door  openers, 
gas  lighters,  etc.  No 
moving  parts — noth* 
ing  to  deteriorate 
Lasts  indefinitely. 


PRAGUE  ELECTRIC  COMPANY 

107  WESTMINSTER  STREET 
PROVIDENCE.  R.  L 


re:sisxa.imce:  wires 

The  Standard  of  the  World, 

“Phenix,”  “Ideal,”  German  Silver,  for  all  electrical 
purposes.  The  b^t  material  at  the  best  prices. 
Write  to-day  for  catalogue  and  special  prices. 

The  Electrical  Alloy  Co. 

MORRISTOWN.  N.  J. 


CoBBCcticot  Tclephose  m 
k  Electric  Co.  ^ 

S2’BrlUnBU  St..M*rMl«a.  Cono. 


Sctiaeffer  &  Budenberg 
TACHOMETERS 

Portable  and  Stationary  for  Low  and  High  Speeds;  Indicating  or  Recording.  All 
are  unfailingly  accurate.  Write  for  catalogue. 

The  Schaeffer  &  Budenberg  Mfg.  Co. 

Chiciga  Office,  SSI  Dcaitori  St.  963-5  Kent  Are..  Brooklyn.  N.  Y. 


WheB  porchasiDg  a  battery  tester  specity 
**Robert**  aad  be  assored  of  aa  aeearale 
tad  gaaraaleed  tastrameaL 

SEND  FOR  CATALOG 
Pocket  Volt-Ammeten  S6.00 

..  Volt-Moure  •  .  4.00 

Ammeters  ...  4,99 

Including  Leather  Case. 

lobcrt  lostTMieRl  Coh  4a  Shelby  SI..  Dciroll.  MMb. 


Accurate,  Compact,  Inexpensive 

VOLTMETERS,  AMMETERS 
and  VOLT-AMMETERS 

5*nd  for  compUU  catalog. 

LX>ijis  ivi.  f*ignol.e:t 

78  Cortlandt  Street  New  York 
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These  Trade  Marks  Imply 
£>stablished  Standards  of  Quality 


CONSULT  THE  MAP' 


'Inf  _ 


CV 


FANS,  TAPE,  CORD 


f^wfhont 

MOTORS,  QBNBRATORS, 
ARC  LAMPS,  FANS,  IQ- 
NITION  BATTBRIBS, 

BELLS 


‘WRITE OUR  NEAREST  HOUSr 


HUBBELL  SPECIALTIB6 


D.  A  W.  FUSE  CO.’S 
ENCLOSED  FUSES 


PERKINS’  ELECTRICAL  SPECIALTIES 


TRADE 

(ARADAt 


MARK 


ELECTRIC  HEATING  APPARATUS 


SKELETON  AND  ENCLOSED 
SIGNAL  BELLS 


Complete  StocKs  of  All  These  Standard  Lines  Are 


CARRIED  BY  THE 


EASTERN  ‘CENTRAL 


KISS 


WESTERN  PACIFIC 


New  York 

Philadelphia 

Boston 

Pittsburg 

Atlanta 


Chicago  Manufacturers  and  Suppliers  of  All  Apparatus  Saint  Louis 

Indianapolis  and  Equipment  used  in  the  Construction, 

Cincinnati  Operation  and  Maintenance  of  Telephone 

Minneapolis  Plants  and  Central  Stations  Omaha 

Northern  Electric  and  Manufacturing  Co.,  Lt(L,  Montreal  and  Winnipeg 


San  Francisco 
Los  Angeles 
Seattle 

Salt  Lake  City 
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“SCHUREMAN” 
Elevator  Controllers 

FOR  A.  C.  MOTORS 

ARE  THE 

SAFEST 

Because  the  Rheo¬ 
stats  are  operated 
by  solenoids  and 
possess  the 

NO -VOLTAGE 
RELEASE 
FEATURE 


Write  for  our  new 
bulletins  on  A.  C. 
self-starters  and  ele- 
V  a  t  o  r  controllers 
embodying  this 
feature. 

,  The  result  o|  1 4  years’ 

IS  H.  P..  220  V..  Type  ••  A.  S.  P,”  •  i-  •  '  ^ 

SleTA tor  Controller  tor  SIm  Ring  Specializing  in  autD- 

Tyi)e  Motor,  Hand-Cable  Control.  matic  lUCiOt  control. 


The  Sundh 


’  v'"  '  v:: 


[»  King 
Control. 


J.  L.  SCHUREMAN  CO. 


70-80  West  Jaokson  Boulevard 

New  York  Sales  Office:  95  Liberty  Street. 


Chloago 


Philadelphia  Sales  Office:  1328  (Aestnut  Street. 


Tank  and 
Sump  Swjteh 

is  rugeed  in  construction  and 
reliable  in  operation.  It  has 
a  snap  action  which  unfailing¬ 
ly  gives  quick  break.  It  is 
weather  proof  and  can  be 
made  water-tight. 

When  double-acting  it  forms  the  most 
reliable  high  or  low  water  alarm  on  the 
market.  Write  for  catalog  and  prices. 

SUNDH 

Electric  Company 

118  CEDAK  STREET 

NEW  YORK,  U.  S.  A.  i 

Ssprstsststln  Is  firist  Brilsis 

ELECTRIC  CONTROL,  LMITEO,  QLUOOV 


High  Tension,  Weatherproof,  Oil  Break  Switches  6?900'°Volt^'  Systems 

For  current  capacities  rangring  from  60  to  300  Amperes. 

These  Switches  are  bu.lt  in  S.P.D.P..and  T.P.  and  4  Pole  Single  Throw,  and  S.P.  and  D.P.  Double  Throw. 
For  overhead  or  underground  systems. 


/ 


CUTLER-HAMMER 


THE  CUTLER-HAMMER  MFC.  CO.  MILWAUKEE 


NEW  YORK  orriCE:  Hudson  Teiminal  (50  Chiuch  SV)  PITTSBURG  OFFICE:  Farmers’  Bank  Building, 

CHICAGO;  Monadnock  Block.  BOSTON:  176  Federal  Street.  CLEVELAND:  X108  Schofield  Building. 

PACIFIC  COAST  AGENTS;  Otis  &  Squires,  155  New  Montgomery  Street,  SAN  FRANCISCO. 


Electric  Controlling  D.eyices 
FOR  ALL  PURTOsfa 


Note,  please,  the  underscored  words:  “for  all  purposes.” 
Our  standardized  controlling  devices  now  exceed  2590  in 
number,  but  even  this  great  array  of  apparatus  is  insufficient 
to  meet  all  modern  needs.  .-Xs  the  use  of  electricity  extends 
to  new  fields,  as  the  desire  to  substitute  automatic  operation 
for  manual  operation  increases,  the  demand  for  special 
apparatus  becomes  more  insistent.  This  demand  we  are 
prepared  to  satisfy. 


Motor 

Speed 

Regulator. 


Motor  Starting 
Rheostat. 


Our  Engineering  Department 
freely  at  your  service 


If  confronted  with  a  problem  involving  the  starting,  stop¬ 
ping  or  speed  regulation  of  electric  motors  write  to  us.  We 
ask  only  that  you  explain  as  fully  as  possible  the  result  you 
wish  to  accomplish.  If  this  result  can  be  obtained  by  the 
use  of  standard  constructions,  we  will  send  you  Bulletins 
describing  the  apparatus  you  require.  If  special  apparatus 
is  needed  we  will  outline  for  you  the  best  method  of  accom¬ 
plishing  the  desired  result. 


Dynamo 

Field 

Regulator. 


Pressure 

Regulator. 


The  largest  plant  in  the  world 

devoted  exclusively  to  the  manufacture 
of  electric-controlling  devices 


will  soon  be  enlarged  by  a  three-story  addition.  Work  on 
the  foundation  is  now  under  way.  With  more  space,  more 
men  and  more  machines,  we  shall  be  prepared  better  than 
ever  before  to  serve  you.  Competent  engineers — specialists 
in  the  subject  of  electric  control — are  in  charge  of  each  of 
our  District  Offices.  Save  time  by  addressing  the  office 
nearest  vou. 


Machine  Tool 
Controller. 


Crane 

Controller 


.  ^  •. 


I 

I- 


/  ■ 


,  r 


Until  You 
Have  Used 


Condit 


you  will  not  know 
how  well  a  circuit 
breaker  can  be 
made,  or  what  valu¬ 
able  service  it  will 
give. 

Condit  experience 
is  at  your  disposal. 
Use  it. 


Three-Pole  type  “W”  circuit  breaker 
overload  and  no  voltage,  designed  for  the 
protection  of  polyphase  motors. 

Can  also  be  supplied  with  “DAL-ITE” 
(Time  Limit)  feature. 


CONDIT  ELECTRICAL  MFC.  CO 

Manufacturers  of  Oil  Switches  and  Circuit  Bresdcers 
BOSTON,  MASS.,  U.  S.  A. 

New  York  City,  39  Cortlandt  St.  Pittsburg,  Pa.,  219  Lewis  Block 
Philadelphia,  Pa.,  914  Filbert  St.  Montreal.  Canada, 

Cleveland,  Ohio,  814  Notre  Dame  St.,  West 

311-312  Caxton  Bldg.  Toronto,  Can.,  6  Wellington  St. 
Cincinnati,  Ohio,  Chicago.  Ill.,  1428  Marquette  Bldg. 

811  First  National  Bank  Bldg.  St.  Paul,  Minn.,  185  E.  Fourth  St. 

Portland,  Ore.,  McKay  Bldg.  Spokane,  Wash.,  219  Jamison  Blk. 

San  Francisco,  CslL,  Denver,  Colo.,  Wynkoop  St. 

143  Second  St.  Kansas  City,  618  Dwight  Bldg. 


We  accomplish 
a  horizontal 
break  by  means 
of  a 

PANTOGRAPH 

MOTION. 


Most  Engineers 
admit  that  the 


HORIZONTAL 

BREAK 

with  thin  knife 
blade  contacts 
submerged  i  n 
oil,  is  the  best 
for 

HIGH 

VOLTAGE 

SWITCHES 


SSM  DISTINCTIVE 

feature 

which  is  pat- 

KELMAN  y  ented  in  the 

KELMAN 
OIL  SWITCH 

KELMAN  ELECTRIC  &  MFG.  CO. 

Factory  and  Main  Office,  Eastern  Office,  194  Liffsrtt  Plact,  Brosklf*,  N.  T. 

Lm  AsgtlM,  Cll.  Telephone — Prospect  6355 


TRUMBULL 
New  Rosettes 


AN  OIL  SWITCH 

with  Porcelain  In¬ 
sulation  Throughout 


THEY  CANNOT  JAR  LOOSE 


That  is  nowhere  under  ten¬ 
sile  or  hammering  strain — 
that  has  puncture  and 
creepage  provision  for  twice 
its  needs — that  is  quiet  at 
full  voltage. 


A  step  forward  in  the  Rosette 

Fusible  (cleat,  concealed  and 
moulding  t5q)es)  18c.  Fuseless, 
1 5c.  Discounts  Trumbull  Sched- 
Cat.  762  ule  B. 

The  Trumbull  Electric  Mfg.  Co.,  PUinviUe,  Conn. 

NEW  YORK:  136  Liberty  St.  PHILADELPHIA:  138  N.  10th  St. 
BOSTON:  65  and  67  Oliver  St.  SAN  FRANCISCO:  84-86-S8  Second  St. 


Pacific  Electric  &  Mfg.  Co 

SAN  FKANCISCO.  CAL. 


- 1 

Compact 

Panelboards 

PaMva—se 

and  Cabinets 

reduce  the  cost  of 
installation.  Our 
catalog  tells  how 
and  why,  and  de¬ 
scribes  our  entire 
line.  Shall  we 
send  you  a  copy? 

4 Ji. — 4ie 

•n.  -1.  .  Vk... 

Dectric  Mlg.  Co. 

D26-D40  Lafayette  St. 
New  Orleans*  La. 

,  -  M-“-  - 

I 
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Manufacturers  of  HARO  ti-tCTRiCAL  tssuLATios 

and  FLEXIBLE  and  MtCHAVtCAL 

<cr  ^  u.s.A. 

TUBES  y,*SHERS. 

DISCS  and  SPECUt  SHAPES  BLACK  Writf  far  Eilimate' 


has  as  a  base  pure 
Para  rubber  scientific- 

ally  compounded,  so  XT 

that  it  never  dries 

out.  After  applica- 

tion  forms  a 

homogeneous  mass  of 

rubber — without  the 

aid  of  heat.  You  can  easily  prove  this  by  cutting 
into  a  joint'made  with  Phoenix — the  layers  will 
not  be  discernible.  A  strip  of  phoenix  compound 
will  stretch  imtil  it  is  but  half  its  original 
width  before  breaking. 

Write  nearest  branch  for  Sample  Roll 
and  Booklet 


is  an  economical  tape 

.inillAT^/>  ll  from  every  stand- 

point.  A  given  length 
liP  of  JOMANCO  TAPE  will 

do  more  work — and 
=03  do  it  better  —  than 

the  same  yardage  of 
any  other  tape.  As 
the  fabric  is  tough, 
close-woven  and  carefully  selected,  any  piece  of 
any  roll  of  jomanco  will  hold  a  37-potmd  weight 
without  breaking.  Our  special  calendering 
machines  work  the  composition  into  every  thread 
of  the  fabric,  making  the  finished  product  free  from 
pin  holes,  thin  or  lumpy  spots  and  weaknesses. 


would  like  to  send  you  a  Free  Sample 
and  Booklet 


H.  W.  JOHNS-MANVILLE  CO 


Baltimore  Chicago  Detroit  Los  Angeles  New  Orleans  Pittsburg  Seattle 

Boston  Cleveland  Kansas  City  Milwaukee  New  York  San  Francisco  St.  Louis 

Buffalo  Dallas  London  Minneapolis  Philadelphia 

For  Great  Britain  and  Continent  of  Europe:  TURNERS  &  MANVILLE,  LTD.,  Hopetoun 

House,  5,  Lloyds  Ave.,  London,  E.  C.  1049 


OLENIN  STAGE  POCKET 


QUICK-BREAK 
FIRE-PROOF 
WATER-PROOF 
SAFE  and  CHEAP 


Approved  by  Underwriters  and 
N.  Y.  Fire  Dept. 


EVERYTHING 
ELECTRICAL 
FOR  THEATRES 


Write  us. 


Metropolitan  Electric  Stage  Lighting  Co 


The  Most  Important  Improvement 

in  Flush  Switch  construction  in  years  is  the 

Metropolitaui 
Detachable  Switch 

The  detachable  feature  makes  it  the  most 
modem  switch  on  the  market.  It  is  the 
only  switch  with  its  mechanism  entirely 
protected  by  porcelain.  Specify  them  on 
your  work. 

Metropolitan  Switchboard  Co. 

532-540  W.  22<1  St..  NEW  YORK 


Hard  Porcelain 

For  Electrical  Specialties 

IMPERIAL  PORCELAIN  WORKS 

TRENTON,  N.  J. 


i 

\ 

1 

1 
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The  Contractor  Who  Uses 
Bossert  Drawn  Steel  Boxes 

knows  that  he  can  fig¬ 
ure  lower  on  conduit 
wiring  and  still  offer 
high-grade  work. 

A  sample  will  tell 
you  why.  Shall  we 
send  you  one? 

The  Bossert 
Electric 
Construction  Co. 

Utica.  N.  Y. 


*1 

n 


iMulattd 

StaplM 


»i  ■  siiM  II  I  •  900* 
1  If  1  come 

Nov..  1900  I  y 

BLAKK  SlCNAl.  A  MFO.  CO. 


BlaKe  Specialties 

hold  the  slack,  protect  the  insulation  on 
the  wire,  reduce  trouble  hunting,  make 
a  good  job  always  and  especially  where 
comers  are  turned. 


Comp 

rOF  use  ON 


Cloata 


Writ*  for  8«mpl«« 


EXACT  sac 

Sommor  Pt..  Bostoo,  Moss. 


All-In-One 
Ground  Clamps 

Reduce  your  etock  to  three  siie*.  Fit¬ 
ting  from  1  to  3  in.  pipe.  Easily 
applied.  Low  in  price. 

Fatrmoont  Electric  and  Mlg.  Co. 

PHILADELPHIA.  PV 


WILMIN6T0N  FIBRE  SPECIALTY  COMPANY 

WILMINGTON,  DEL. 


Pratt  Galvanized  Conduit 
Outlet  Boxes  and  Covers 


Easy  CIsan  Kneek.Outs 
Labor-Saving  Cavars 
Parfaet  In  Evsry  Datall 
Approvail  by  tha  Undamviitars 
Psrfaet  Qround 
Coating  Dost  Not  Chip  Off 
Send  for  Catalogue 

The  Pratt 
Chuck  Co. 

Frankfort,  N.  Y. 


H**  Switches 


Is  less  tKan  xotz  now  figure 
Easiest  switcH  in  tHe  world  to  wire 
Notice  tlie  binding  post 
Tbere  are  other  reasons 
New  Catalog  tells  them 
Your  jobber  can  supply  you 
If  he  won't  we  will 


The 


Hart  Manufacturing 

Hartford,  Conn. 


Co. 


NEW  YORK 


BOSTON 


CHICAGO  DENVER 


SAN  FRANCISCO 


TORONTO 


LONDON,  ENG. 


THE  COST  OF  INSTALLING 


f 


FIELD  RHEOSTATS— THE  STANDARD  OF  EXCELLENCE 


Front  of  Boa.'il  T ype  Back  of  Board  T ype  Remote  Control  Type 

Remember  this: 

The  magnitude  of  this  industry  concentrated  on  one  thing,  admits  of  a  quality  of  material'afid 
accuracy  of  workmanship  at  a  lower  cost  to  the  user  than  he  can  hope  to  attain  in  his  own 
plant  or  can  purchase  elsewhere.  ^ 

Some  users  feel  tempted  to  buy  inferior  copies  of  “  Ward  Leonard  ”  rheostats  because  they 
are  under  the  impression  that  the  latter  are  considerably  higher  in  price.  This  is  a  mistake. 

Our  prices  to-day  are  actually  lower  than  those  of  imitation  goods.  On  any  basis  of  design, 
durability  and  workmanship  there  is  no  comparison. 

WARD  LEONARD  ELECTRIC  COMPANY,  BRONXVILLE,  NEW  YORK 


ELECTRICAL 


WORLD. 


A  Name  Is  of  Little  Worth 
Unless  Backed  by  a  Record 

Back  of  our  name  is  a  record  of  over  twenty  years  of  suc¬ 
cess  in  making  only  the  highest  grade  of  porcelain. 
That  is  why  we  mould  that  name  in  every  piece  of 

Genuine  Brunt  Porcelain 


as  a  guide  to  you  in  your  search  for  the  best. 

If  you  are  a  jobber,  and  are  fully  alive  to  your  own  interest 
and  that  of  your  customers,  you  will  put  large  quantities  of 
Brunt  Porcelain  in  stock.  It  is  of  the  highest  possible  quality, 
yet  costs  no  more  than  inferior  goods. 

THE  G.  F.  BRUNT  PORCELAIN  COMPANY 

EAST  UVERPOOL,  OHIO 

AGENTS : 

CHICAGO  :  Thos.  G.  Grier,  128  West  Jackson  Boulevard.  SAN  FRANCISCO,  CAL. :  John  R.  Cole  Co.,  766  Folsom  Street. 

NEW  YORK  :  R.  B.  Corey  Co.,  39  Cortlandt  Street.  SEATTLE,  WASH. ;  John  R.  Cole  Co..  411  Occidental  Avenue. 
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ELECTRICAL  WORLD. 


MAGIAN  REFLECTORS 

August  6.  1907 

These  reflectors  are  made  in  a  s^at 
Tarietj  of  shapes. 

If  jou  have  not  yet  made  an  installa- 
titm  of  this  t3rpe  of  reflectors,  one  ex¬ 
periment  will  convince  you  of  their 
effectiveness. 

Their  ornamental  beauty  is  without 
question. 

Gillinder  &  Sons,  Inc. 


FkUftdalphte 


PHILADELPHIA 

SHOW  ROOMS: 

N«w  York  CUcm«» 


Church  Lighting 

— '  WITH  - 

Frink  l^eflectors 

SATISFIES  YOUR  CUSTOMERS 


Most  contractors  for  electrical  equipment 
leave  their  customers  to  shop  around 
for  fixtures.  Some  others,  however,  appreciate 
the  necessity  of  engineering  the  installation  in 
every  detail.  These  have  found  the  sale  of 

FRINK  REFLECTORS 

a  profitable  auxiliary  to  their  general  business. 
Our  reflectors  are  built  on  scientific  lines  of 
thoroughly  first-class  material  and  workmanship. 
They  have  received  highest  awards  at  the  leading 
expositions  and  are  used  by  thousands  of  satis¬ 
fied  customers.  \V e  have  a  line  of  reflectors  for 
every  lighting  need  and  will  gladly  make  recom¬ 
mendations  and  quotations  on  receipt  of  inquiry. 


I.  P.  FRINK, 

Bank  of  Commerce  Building,  •  ST.  LOUIS,  MO. 


Good  Times*’  are  here 


People  are  buying.  Our  line  of 
electroliers  is  wide  enough  to 
suit  any  purse — large  or  small. 
Illustration  shows  one  of  our 
low  priced  patterns  that  sells 
readily.  We  shall  gladly  send 
illustrations  and  prices. 

The  Goodwin  &  Kiniz  Co. 

station  C 
Wlaoted.  Coan. 


g 

Reliable 


Built  in  all  sizes  to  control  one  or  ten  thousand  lamps,  to  produce 
any  imaginable  flashing  effect. 

Write  to-day  for  illustrated  matter,  prices  and  discounts. 

REYNOLDS  ELECTRIC  FLASHER  MFC.  CO. 

Lart0st  Flashtr  Manufacturers  in  th>  world 

191-193  Fifth  Kern.,  CHICAGO.  U.  S.  A. 


HE  safest,  cheapest  and  quickest  way 
to  build  an  electric  sign,  next  to  bu)ring 
it  from  us,  is  to  buy  the  letters  from  us. 

Haller  Sign  Works  (Inc.) 

S16  Sonth  Clinton  St.,  Chicngo 


The  Moore  Light 

"Comas  In  Long  Vaeuum  Tubas'* 
WHITE  LIGHT  YELLOW  LIGHT 

IncomparsUe  for  Best  Illumination 

Color  Matching.  for  Large  Areas. 

Sand  for  Now  ■eoklal 

MOORE  ELECTRICAL  CO. 
NEWARK,  N.  J. 


TUNGSTEN  lamp  macHinery 

Complete  plants.  Send  for  Catalogues. 

Premier  Tungsten  lamps. 

Pure  tungsten  is  not  brittle. 

Ours  are  pure  Tungsten. 

Dwyer  MacHine  Co.»  Lrnn,  Mass. 


The  More  Special  Your 
Requirements  in  special  por- 

celain  parts,  the  better  we  can  satisfy  you. 

We  do  good  work  quickly.  Write  for  prices. 

The  Colonial  Sign  &  Insnlator  Co.,  Akron,  Ohiol 


OPALUX  ReflectorsI 

Opalux  is  being  recognized  as  the 
leader  in  modem  reflectors  and  shades. 
Opalux  augments  the  efficiency  of  the 
Tungsten  Lamp  and  at  the  same  time 
eliminates  the  possibility  of  breakage 
when  cleaning  the  shades. 

Complete  Engineering  data  furnished 
on  request. 


Tiingstollte  Fixtures 

In  conjunction  with  Ttmgsten  Lamps, 
this  fixture  furnishes  an  effective 
weapon  for  fighting  gas  arc  competi¬ 
tion  in  store,  office  and  shop  lighting. 

Each  Timgstolite  is  packed  in  a  sepa¬ 
rate  box  so  that  it  can  be  reshipped 
without  danger  of  breakage.  Cost 
low,  efficiencies  high,  shipments  quick. 


264-266-268-270 
Fifth  Avenue 
CHICAGO 


Our  new  catalog  | 

No.  7  illustrates  »  * 

many  of  our  new  designs.  Write  for  it. 

The  Morreau  Gas  Fixture  Hf^.  Co. 

Cleveland  OKio 


WITMOUT 

iROTAnON 


Catalog  No.  903 


ROTATINQ' 


ATTACHES' 


Write  for  Quan¬ 
tity  Discounts. 


^'^ONTAIN# 


Beniamin  Electric  Mlg.  Co. 

42  W.  Jackson  Blvd.,  Chicago 


Wireless  Sign  Letters,  Original 
Designs  and  Novelties  in  Sign  Work 


WE  give  notice  that  we  hold  an  exclu¬ 
sive  license  to  make,  use  and  sell 
Miniature  and  Candelabra  Bases 
under  United  States  Patent  No.  760,065. 
We  will  prosecute  any  parties  making  or 
using  Miniature  or  Candelabra  Lamps  upon 
which  are  used  infringing  Bases. 


The  A  &  W  Electric  Sign  Co. 

Originaton,  Designers  and  Builders  of  Electric  Signs  and  Displays 

CLEVELAND,  OHIO 


Best  Renewed  Lamps 

Nine  Cents 

Boston  Incandescent  Lamp  Co.  osners.  Mat 


PROVIDENCE  CAS  BURNER  CO. 


Now  Is  the  Time  to  Buy 


Save  your  current:  save  your  eyes;  save 
your  lamps  with  the 

DIM-A-LITE  Turn-down  Socket 

A  Portable  Attachmert  for  dimming  a 
single  incandescent  lamp. 

A  touch  changes  light  from  "  full  ”  to 
“  medium,”  “  way-down  ”  or  ”  out  ” — four 
changes. 

Will  not  break,  burn  out  or  wear  out. 
Built  for  every-day  use  and  hard  wear. 
Fully  guaranteed.  Good  for  carbon,  tan¬ 
talum  or  tungsten  lamps. 

By  mail  $1.00  Agents  wanted 

Write  for  trade  discount 

Charles  Wirt  &  Co. 

I  Pbiladeipkia 


Renewed  Electric  Lamps  made  by  a  factory  that 
it  NOT  IN  THE  TRUST.  We  do  not  etch  our 
lamps  “RENEWED,”  neither  do  we  hold  you 
to  re-sale  schedule  of  prices,  both  of  which  con¬ 
ditions  are  required  by  the  Trust  Renew  Facto¬ 
ries.  We  closed  contracts  for  over  two  million 
bumt-out  lamps  for  1908,  and 
CAN  FILL  ORDERS  PROMPTLY. 


IVrite  for  Prices  and  Trust  Cartoons. 


Hlll-Wrlght  Electric  Co. 

ieS-107  Reade  St.,  New  York  City 


.V 


i/.ra 
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A  LAMP  FOR 
EVERY  SERVICE. 
BEST  SERVICE 
FROM  EVERY 
;  la  M  R 

TUNGSTENS 

tantalums 

GEMS 

“IMPERIAL  CARBONS 
TUNGSTEN  ^CARBON 
MINIATURES 


C01^^FATxT 

c.r-{TA/^..r-o,r.r-F 

NEW  YORK ,  MINNEAPOLIS 
CINCINNATI, DENVER. 
OAKLAND. 


“JdsI”  Tongsten  (Wolfram)  Lamp 


“  Made  in  Germany  ” 

“LICENSED” 


18-SOO  Watt 


18  watt,  100-120-V. 
Smallest  Unit. 


Burning  in  any  position 

PRICES  AND  DISCOUNTS  THE  SAME  AS  THE  DOMESTIC  LAMP 
Sole  Representatives  for  the  U.  S. 

The  Electrical  Accessaries  Co.,  1135  Broadway,  New  York 


“WOLFRAM” 

THE  BEST  IMPORTED 

TUNGSTEN 

HIGH-EFFICIENCY 

I../MVIPS 


P.  H.  KLEIN,  Jr.  CO. 

110  Liberty  St.  NEW  YORK 


Can  be  safely  shipped  even 
In  small  lots 


TUNGSTEN 

TURNDOWN  LAMP 

35  Watt  27  C.  P.— Small  Filament  8  Watt  (Carbon) 

Write  for  descriptive  matter  and  prices 
Made  by 

ECONOMICAL  ELECTRIC  LAMP  CO. 

2S  West  Broadway  Naw  York 


PROTECTION 


PROTECT  your  Tungsten  Lamps  with  a 

TUNGSTEN  LIFE-SAVER 

I  Positively  Prevents  Injurious  Shocks  from  Vibration 

^  TUNGSTEN  LIFE-SAVER  is  a  new  and  thoroughly  practical  device 
^  for  absorbing  and  effectually  annulling  the  shock  of  vibration.  It  is 
c  made  to  fit  any  standard  fixture — it  is  readily  installed  and  requires 
no  repairs.  When  installed  in  offices  or  stores  it  may  be  entirely  con¬ 
cealed  by  ceiling  canopy. 

-7  TUNGSTEN  LIFE-SAVERS  are  packed  in  separate  cartons  with  full 
?  /  instructions. 

^  A  Complete  Proposition  for  Shop  and  Factory  Lighting 

'  A  NEW  FIELD  OPENED  FOR  TUNGSTEN  LAMPS 


TRADE  MARK 


TUNGSTEN  LIFE-SAVER 
(Half-Sise) 


FOUR  LIGHT 


TUNGSTEN 


SHOP 


CLUSTER 


An  inexpensive  cluster  made  of  steel,  with 
plain  black  finish.  Equipped  with  18- 
inch  steel — Porcelain  Enameled  Shade 
and  Tungsten  Life-Saver. 

Light  Distributing  Cone  a  Special  Feature. 


Msnufaolurcd  by 


American  Arc  Lamp  Company 

SPEGIALTIES  DEPARTMENT 

KALAMAZOO,  MICH. 


BULLETINS: 

No.  40  Tungsten  Lifo-Saver 
No.  42  Tungsten  Shop  Cluster 


FOR  SALE  BY 
JOBBERS 
DEALERS 


PROTEGTION 


WRITE  FOR  PRICES  AND  DISCOUNTS 


PROTEGTION 


TUNGSTEN  L  FE-SAVER 
(Half-Sise) 


PROTEGTION 


WHEN  the 
™  Rooster  wel¬ 
comes  the]  Sun  in 
the  early  morning 


With  equally  effi¬ 
cient  service. 

It  is  the  most  perfect 
lamp  on  the  market. 

Will  stand  rough  handling  without 
breakage  or  displ]acement  of 
filament. 

Has  twice  the  life  of  a  carbon  lamp, 
and  gives  a  perfect  white  light  with¬ 
out  deterioration  in  quality.  Saves 
7  5  per  cent,  in  current. 

Write  for  prices. 


PATENTS  PENDING 


AUROLA 


Flaming  Arc  Lamps  give  way 
to  their  only  rival  in  power  of 
light. 

In  reliability  of  service, 
maintenance  of  candle  power 
and  ectmomy  they  have  no 
superior. 

Write  (or  AUROLA  Literature. 

CHAS.  L.  KIEWERT  CO. 

NEW  YORKt  MILWAUKEE: 

39  Cortlaach  Str««t  114  Huron  Stroet 


THE  HEANY  LAMP  CO. 

25  Broad  Street  New  Yo 


POLAR  FLAMING  ARC  U^MPS 

Burn  20  Hours  on  One  Trim 


Adopted  by  many  the  Largest  Railway  Systems  in  the  United  States 

IN  USE  BY  MANY  OF  THE  LARGEST  STEEL  PLANTS.  AUTOMOBILE  FACTORIES. 

DOCK  COMPANIES.  THEATRES.  AMUSEMENT  PARKS.  AND  OTHER 
INDUSTRIAL  PLANTS  THROUGHOUT  THE  UNITED  STATES 


FOX  BROS.  &  CO 

126-130  Lafayette  Street, 
NEW  YORK 


Waatam  Asant: 

F.  B.  BADT  &  CO. 

1504  Moaailaack  Block 
CHICAGO  LL. 


Sautkwaatam  Acaacr: 

T.  P.  GLEESON, 

Spndicata  Tmat  Bids. 
ST.  LOUIS.  MO. 


A  Revolution  in  Flaming  Arcs 

as  radical  a  change  as  was  the  enclosed  arc 
over  the  old  open  arc. 

The  A-B  Regenerative  Flame  Arc  Lamp 


VCTtical  carbons,  burning  70  hours  per  trim.  Lower  hemispherical 
candle  power  20%  greater  than  in  other  flaming  arcs,  expense  of 
attendance  about  80%  less,  cost  of  carbon  much  lower.  70v.  across 
arc,  consumption  5  to  amp.  D.C.  and  7  amp.  A.C.  Perfect  dis¬ 
tribution.  Operate  singly  on  llOv.  or  2  across  220v.  Write  for 
Bulletin  No.  79. 

»  Adams-Bagnall  Electric  Co. 


■  i 
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Gravity  feed,  simplest  and 
most  reliable. 

Used  by  the  largest  industrial 
corporations  and  merchants — 
a  big  success  everywhere. 
10-hr.  and  17-hr.,  3000  and 
4000  c.p. 

FLAMING  ARC  LAMP 

German-American  Electric  Co.,  Net 

Grant  Flaming  Arc  Lamp  Co.,  L.  C.  Blundin  &  Co.,  Martin  Electric  Co., 

560  Pacific  Bldg.,  San  Fran., Cal.  40  S.  t6th  St^  Ph'la-.  Pa.  90  Verona  St.,  Brooklyn, N.Y. 
Grant  Flaming  Arc  Lamp  Co.,  Harry  I  Wood  Co.,  520  Grant  Electric  Co.,  _ 

Old  Colony  Bldg.,  Chicago,  III  W.  Main  St.,  Louisville,  Ky.  3411  Olive  St.,  St.  Louis,  Mo. 


The  Sun’s  Silent  Partner 


The  next  best  thing  to  day  light  is  the  mellow, 
color-true,  steady,  shadow-free,  evenly  distrib¬ 
uted  illumination  produced  by  the 

STAVE  Flaming  Are  Lamp 

LITTLE  BROTHER  OF  THE  SUN 


Chicago:  1101  Monadnock  Bldg.  Davenport:  506  Lane  Bldg.  Boston:  516  Atlantic  Ave. 
PuKSuo:  15  Terrace  Proviaence:  305  Bannigan  Bldg.  Cleveland:  Ntw  England  Bldg. 

Philadelphia.  1406  Vine  St.  Pittsburg:  407  Fourth  Ave.  Atlanta:  Fourth  NatT  Bank  Bi  1g 
Branches:  Detroit  St.  Louis  L-  '  ville  Newport  News  Va' 


Unquestionably  the  ideal  for  commercial  ^ 

illumination  of  large  areas,  indoors  or  out-  \\ 

doors.  There  are  no  experimental  fea- 

tures  in  the  Stave.  It  operates  perfectly 

on  25  cycle  A.  C.  or  high  tension  D.  C. 

and  is  fully  guaranteed  for  a  year.  Let  T 

us  go  into  details. 

Stave  Electrical  Company  ^ 

Main  OHlce:  27  West  27tli  St^  New  York 


36 


ELECTRICAL  WORLD. 


The  Reasons  Why  Prices  ol  Flaming 
Carbons  Are  High 

The  duty  at  present  for  this  kind  of  carbons  is 
$18.00  per  1000  pairs,  and  if  the  new  rate  advocated 
by  the  Carbon  Trust  and  accepted  by  the  Finance 
Committee  should  be  enforced,  the  duty  will  even  be 
$26.00  per  1000  pairs. 

This  is  a  hardship  on  the  consumers  because  the 
domestic  article  cannot  be  used  satisfactorily  in  Flaming  Arc  Lamps,  and 
never  will  be,  inasmuch  as  the  process  of  manufacturing  is  a  secret  only 
known  by  the  manufacturer  of  the  “Excello”  Flaming  Carbons. 

It  has  been  demonstrated  and  is  acknowledged  by  all  users  of  Flaming 
Arc  Lamps,  that  the  “Excello”  Flaming  Carbons  are  the  only  carbons  which 
give  satisfaction  in  all  types  of  flaming  lamps. 


THE  “EXCELLO”  CARBONS  ARE  SOLELY  IMPORTED  BY 

HUGO  REISINGER,  11  Broadway,  New  York 

Beware  of  using  imitations  and  cheap  grades  of  carbons  to  the  detriment  of  your  lamp. 

HUGO  REISINGER,  11  Broadway,  New  York 


If  you  don’t  specify 
“Phoenix  Globes” 
you’re  extravagant 


Inferior  globes 
waste  light  and 
don’t  last  as  long. 


Phoenix  loners 

never  blacken  because  they 
do  not  soften,  thus  prevent¬ 
ing  carbon  particles  from 
adhering  to  them.  Their 
perfect  temper  makes  them 
long  lived.  Special  proposi¬ 
tion  awaits  you. 

V 

The  Phoenix  Glass  Co. 


New  York 


Pittsburg 


Chicago 
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This  is  the  machine  shop  of  the 
Bettendorf  Axle  Co.,  Bettendorf, 
Iowa,  after  replacing  15  enclosed  arcs 
by  4  Excellos. 

Result — More  and  better  light  at  less 
cost.  Saving  in  power — IOV7H.P. — 
this  is  the  engineer’s  figure. 

The 

Excello  Arc  Lamp  Company 

New  York  Chicago 


30-32  East  20th  Street 


118  W.  Jackson  Boulevard 


Samson  Spot  Waterproofed  Cord 

Is  the  standard  for  Aro  Lamp  and  Trolley  Cord.  The 
Colored  Spot  stands  for  extra  quality  material  and 
skilled  workmanship. 

SAMSON  CORDAGE  WORKS,  Boston,  Mass. 


Engineers  and  bank¬ 
ers  should  study 
Preston  Player’s 


Notes  on  I 
Hydroeleetrle  |  V 
Developments 

and  learn  the  factors 
that  enter  into  the 
planning  of  successful 
plants.  It  is  illus¬ 
trated  and  has  70 
pages  and  will  be 
sent  anywhere  for 
One  Dollar  by  the 

McGraw 
Publishing 
Company 

239  West  39th  Srreet 
NEW  YORK  3 


Arc  Lamp 
Poles 


IRON  ARCS 
LAMP  POLES 
BRACKETS 
ELECTROLIERS  ^ 
FIRE  ALARM 
POSTS 
TEST  POSTS 
ETC. 


Catalogues  and  Price 
lists  on  application 

THEILMOn 

IRONWORKS 

Sth  Are.  and  17th  St. 
NEW  YORK 


Federal  Outlet  Box  Clamp 


A  Device  for  Fastening  Ceiling  Outlet 
Boxes  Firmly  to  the  Dummy  or  Gas  Pipe 

Saves  from  10  to  15  minutes’  labor  on  every 
box  installed. 

Holds  outlet  box  firmly  at  right  angles  to  gas 
pipe,  preventing  swaying  fixtures  from  break¬ 
ing  ceiling  plaster. 

Glosses  up  open  space  around  pipe,  avoiding 
danger  of  fire  in  case  of  short  circuit  or  loose 
contact. 

No  threading  of  dummy  for  several  inches  from 
end  of  pipe  necessary. 

Approved  by  Underwriters’  Laboratories. 


Write  for  Bulletin  No.  809 


Federal  Electric  Company 

Lake  and  Desplaines  Street,  Chicago' 


Guaranteed  to  stand  up  equal  to 
any  Dry  Battery  on  the  market 
fm*  ignition  work.  Three  sizes. 

Our  guarantee  meant  we  will 
CREDIT  account,  REPLACE 
batteries  or  REFUND  amount 
paid  for  the  batteries,  includ¬ 
ing  transportation  charges,  if 
they  do  not  prove  satisfactory. 

Manhattan  Electrical  Snpplj  Co. 


^^IH  VoI.T»^&E  I 
Ignition  , 


17  P«rk  PUe« 
110  WMt  42d  StTMl 
NEW  YORK 


PELOUZE 

’’UNIVERSAL’ 

IRON 


188  Ftfth  At*. 
CHICAGO 


Control  of  Temperature  When  Not  ia  Um 

“The  iron  of  highest  efficiency  and  endurance" 
Guaranteed  to  do  perfect  work  and  save  from  20  to  SO  % 
in  current  over  other  irons. 

The  heating  element  is  wound  in  a  flat  plane  and 
operates  on  bottom  of  iron  only .  No  waste  of  current. 
The  economical  iron.  Everyone  can  afford  to  use  it. 
Also  control  of  temperature  at  the  iron. 

WRITE  FOR  PRICES  AND  DETAILS 

PELOUZE  ELECTRIC  HEATER  CO. 

403^13  Ohio  St..  Chicago 
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ADVERTISING  IN 

ELECTRICAL  WORLD 

is  “ADVERTISING  THROUGHOUT  THE  WORLD” 

Read  the  letter  opposite  from  Mr.  George 
Hearn,  Pres,  of  the  Ricker  Mfg.  Co. 

NOTE  that  this  company  received 

over  2,000  replies  in  less  than  six 
months  from  a  quarter-page  weekly 
advertisement . 

Also  note  the  wide  range  of  the  circulation 
of  this  paper  as  indicated  by  the  various 
countries  from  which  replies  were  received. 

Isn't  this  convincing  proof  that 

ELECTRICAL  WORLD 

GOES  ALL  OVER  THE  WORLD 
and  that  its  readers  use  its  advertis¬ 
ing  pages  when  making  purchases.^ 

CUTS  AND  COPY 

f.or  the 

JULY  EXPORT  ISSUE 

wanted  not  later  than 

JUNE  28  ^ 

\ 
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onoBOK  nsARN,  Pan.  and  nsAA. 
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■KTBABO  t.  fXMPBB,  BaCBBTABT 


THE  RICKER  MANUFACTURING  CO. 

239  NORTH  WATER  STREET 

BOCnBSTBB  PHOBB  STTB 
BKtX  PHO!«B  OTIMI  MAIM 

Rochester,  N.  Ym  June  lo,  1909  • 


Electrical  V/orld, 

ll^F  Liberty  street, 

New  YorK  City, 

Mr.  Jaa.  U.  WaKewan,  Vice-president. 

Dear  Slr:- 

Permit  us  to  congratulate  you  upon  the  Convention  number  of 
your  paper.  It  may  be  of  interest  for  you  to  Know,  that  since  Jan.  let 
last.  When  we  started  advertising  in  your  paper,  we  have  been  very  much 
gratified  with  the  results,  which  were  beyond  our  expectlons# 

In  response  to  our  advertising  the  Rochester  Oil  Fuse  Box  for  AO 
Distribution,  and  the  Rochester  Meter  &  Service  Box  for  prevention  of 
theft  of  current,  we  nave  received  over  2,000  Inquiries  from  every 
quarter  of  the  North  American  continent,  Great  Britain,  DerunarK,  Japan, 
and  other  places,  which  is  of  sufficient  evidence  to  us,  that  in 
advertising  in  your  paper,  we  are  advertising  throughout  the  world. 

Yours  very  truly. 

The  Richer  Manufacturing  Co. 


The  “IMPERIAL 


A  Portable  Vacuum  Gleanins  Machine 

combining  efficiency,  practicability  and  economy. 
Can  be  attached  to  any  electric  light  socket. 


EFFICIENT  Because  it  thoroughly  accomplishes  its 
purpose. 

PRACTICAL  Because  of  its  simplicity  and  compactness. 

ECONOMICAL  Because  of  its  minimum  cost  of  mainte¬ 
nance  and  operation. 

A  Dividend  Payer  for  Central  Stations 

Growii^  concerns  and  responsible  .parties  wanted  for  agents. 
Exclusive  territory  given,  ^nd  for  Catalogue  and  Particulars. 

Price  $100,  Complete 

EMPIRE  VACUUM  COMPANY 
112  West  30th  Street,  New  York 


Attention  is'invited  to  the  one  horse-power  vertical 
motor-driven  'Spencer  Turbine  Cleaner  Company’s 
outfit,  which  has  a  large  sale  for  small  and  medium-sized 
residences.  It  will  be  noticed  that  this  machine  is 
neither  a  portable  cleaner  nor  a  toy.  It  consists  of  a 
vertical  air  turbine  which  acts  as  a  powerful  air  pump 
to  the  shaft  of  which  is  coupled  the  armature  shaft  of 
an  electric  motor.  There  are  consequently  no  belts  or 
gears,  nor  no  resultant  noise  and  trouble 

This  machine  is  designed  to  be  installed  in  the  base¬ 
ment  of  a  residence  with  a  2-inch  riser  pipe  going  up 
through  the  building  and  an  inlet  valve  on  each  floor. 
Thorough  cleaning  is  guaranteed  at  the  end  of  a  50-foot 
hose  when  connected  to  any  inlet  valve  in  the  vacuum 
piping  system  in  the  house.  This  permits  all  the  dust 
and  dirt  to  be  carried  down  and  deposited  in  the  dirt¬ 
receiving  pans  in  the  machine,  while  the  foul  air  and 
germs  resultant  from  any  cleaning  by  suction  are  car¬ 
ried  to  a  chimney  or  sewer  by  a  pipe  from  the  lower 
opening  in  the  turbine.  It  wdll  be  appreciated  that 
this  is  a  far  more  sanitary  method  than  to  exhaust  the 
germladen  air  directly  back  into  the  room  that  is  being 
cleaned. 

We  manufacture  and  can  ship  reasonably  prompt  a 
complete  line  of  v'ertical,  direct-driven  turbine  cleaners 
from  one  horse-power  to  thirty  horse-power,  inclusive, 
and  you  can  easily  find  by  investigation  that  we  build 
the  most  efficient,  simple  and  successful  vacuum  clean¬ 
ing  apparatus  on  the  market. 

vacuum  cleaning  apparatus  has  come  to  stay,  and  the 
best  machine  is  going  to  win  out,  the  same  as  in  any 
other  business.  We  can  convince  you  that  we  have 
the  best  machine  if  you  are  willing  to  look  into  the 
matter. 

Over  ninety  per  cent,  of  the  machines  that  we  manu¬ 
facture  are  equipped  with  electric  motors.  This  means 
that  we  get  one  profit  when  we  sell  the  apparatus,  while 
the  central  station  gets  a  profit  twelve  times  yearly. 
Under  the  circumstances  you  may  be  interested  in  our 
mutual-benefit  proposition.  If  so,  write  us. 


Hoover’s  Electric  Suction  Sweeper 

will  do  this  for  you.  It’s  a  simple  but  thor- 
oughlyusefulmachine.  Itsweepsbypow'erand 
cleans  by  suction — plugs  into  any  lamp  socket. 
It’s  simple  enough  for  a  woman  to  operate, 
light  enough  for  her  to  carry  about.  It  sells 
at  a  surprisingly  low  figure,  but  leaves  a  sur¬ 
prisingly  good  profit  for  central  station  or 
agent.  Sent  on  15  days’  trial.  Get  one 
yourself  and  try  it  out. 

The  EIECTRIC  SUCTION  SWEEPER  CO. 

New  Berlin,  Ohio 


The  Spencer  Turbine  Cleaner  Co 

Principal  Offiaa  and  Factory: 

Hartford,  Conn. 

Naw  York  Office:  Metropolitan  Tower,  No.  1  Madiaon  Ave. 
AGENCIES  IN  ALL  LARGE  CITIES 
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THese  Trade  MarKs  Imply 
E^stablished  Standards  of  Quality 


'n\f  TllAOt 


CT( 


FANS,  TAPE,  CORD 


CONSULT  THE  MAP* 


fiawfhom 

MOTORS,  GENERATORS, 

ARC  LAMPS,  FANS,  IG¬ 
NITION  BATTERIES, 

BELLS 


WRITE  OUR  NEAREST  HOUSE* 


EASTERN 

New  York 

Philadelphia 

Boston 

Pittsburg 

Atlanta 


CENTRAL 

Chicago 

Indianapolis 

Cincinnati 

Minneapolis 


»  western 
m  Saint  Louis 

Manufacturers  and  Suppliers  of  All  Apparatus  Kansas  City 
and  Equipment  used  in  the  Construction,'  Denver 
Operation  and  Maintenance  of  Telephone  Dallas 
Plants  and  Central  Stations  Omaha 


PACIFIC 

San  Francisco 
Los  Angeles 
Seattle 

Salt  Lake  City 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 
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Monadnock  Block.  Chleaao,  Ill. 
812  Howard  St..  San  Francisco 


SIMPLEX  ELECTRIC  HEATING 
DEVICES 

represent  not  a  record  of  changes  from  one 
form  of  construction  to  another,  but  on  the 
contrary  a  constant  improvement  of  a  single 
form.  This  form  was  selected  because 
it  was  scientifically  correct  and  the 
history  of  electric  heating  has  fully 
proved  this  fact.  Buy  goods 
with  a  record  for  quality — 
not  promises. 


CAMBRIDGE,  MASS. 


14  YEARS  OF  CONSTANT 

and  Successful  Efforts  to  Improve  Has  Made 
Standard  of  the  Market. 

The  High  Standard  by  Which 
Others  Are  Judged. 


Enttring  Wedges-  30 


YOU  CAN  SOLDER 
Till  YOUR  HANDS  DROP  OFF 

BmF  a  Vulcan  Electric  Soldering  Tool  will  go  on  everlastingly  giving 
the  same  nniform  resnits.  hard  service  or  easy  seryice.  ScMne  people 
get  the  idea  that  they  will  <to  for  a  time,  then  give  oet.  they  don't 
know  because  th^  haven't  tried.  We  especially  recommend  Vidcans 
in  continnoos  daily  seryice  to  do  hard  work,  to  do  it  well  every  minute 
of  the  time,  and  you  can  start  now  and  solder  until  Labor  Day 
without  stopping  and  then  you'll  write  a  testimonial  for  us. 

LET  IS  SEND  YOl 
CUSTOMERS*  FIGURES  PROVING  SAVING 

They  prove  ELECTRICITY  CHEAPER  THAN  GAS.  Understand  that  these 
are  not  isolated  esamples, — nor  that  they  are  the  best  figures  we  can 
show.  We  can  beat  them.  These  figures  represent  the  average. 
Vulcans  apply  to  all  soldering  operations;  we  are  soldering  specialists 
and  we  make  a  range  of  shapes  and  sizes  covering  service  in  scores 
of  industries.  We  have  hundreds  of  customers  who  use  them,  cus¬ 
tomers  who  use  hundreds.  One  firm  uses  over  one  thousand.  Vul¬ 
cans  replace  ail  other  methods  and  appliances  because  they  do  the 
work  easier,  better,  vastly  cheaper. 

Thknt's  the  simple  way  of  putting  it  and  it’s  the  true  way.  Sold 
through  Dealers  and  Central  Nations. 


STRONG  AND 
DURABLE 
GEARS 

the  result  of  years 
of  experience 

operate  the 

“Eck  Hurricane” 

OSCILLATING  FAN 


ECK  DYNAMO  and 
MOTOR  CO. 
BELLEVILLE,  N.  J. 

19  Murray  St.,  New  York  City 


More  Customers 
and  More  Business  Ser^S^i’^ 

tral  Station  man  first  in  his  territory  with  the  Del  Electric  Curl¬ 
ing  Iron.  Prices  and  particulars  are  yours  for  a  word.  Write. 

Del  Sales  Company,  c“u.Vo°.®''| 


Rose  Polytechnic  Institute,  Terre  Haute,  Ind. 

A  College  of  Engineering.  Courses  in  Mechanical,  Electri¬ 
cal,  Civil  and  Chemical  Engineering  and  Architecture. 
Extensive  Shops,  well  clipped  Laboratories  in  all  depart¬ 
ments.  Expenses  low.  Twenty-sixth  year.  For  Catalogue 
containing  full  information  and  professional  register  of 
alumni,  address— C.  L.  MEES,  President. 
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JUST  ONE  THING  MORE 

AT  7E  have  no  desire  to  prolong  a  newspaper  contro- 
’  *  %  versy  with  the  New  York  agents  of  foreign 
carbon  factories,  especially  since  they  can  only,  small- 
boy-like,  hide  behind  a  tree  and  dodge  the  issue  every 
time  we  correct  their  misstatements. 

We  are  willing  to  leave  the  matter  of  our  sincerity  to  the 
thousands  of  carbon  users  who  have  benefited  millions 
of  dollars  by  American  competition,  and  we  have  suffi¬ 
cient  confidence  in  the  friends  of  “  Columbia”  carbons 
to  believe  they  will  not  be  influenced  by  the  malicious 
and  libelous  efforts  of  the  European  factories  to  regain 
control  of  the  American  market. 

But  we  want  to  again  deny  most  emphatically  that  our 
company  will  advance  the  price  of  arc  light  carbons  re¬ 
gardless  of  how  the  tariff  matter  is  settled,  and  should 
we  be  permitted  to  continue  this  branch  of  our  business, 
we  pledge  ourselves  to  further  voluntary  reductions 
whenever  our  costs  will  permit,  as  has  been  our  custom 
in  the  past. 

National  Carlion  Company 

CLEVELAND,  OHIO 
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The  Profitable  Load 


for  Central  Stations  is  the  load  which  reduces 
the  prominence  of  the  peaks. 

Electric  vehicles  are  ideal  for  this  purpose — 
wide  awake  merchants  are  easily  convinced  of 
their  superior  convenience  and  economy,  and 
they  are  charged  during  the  time  when  other 
loads  are  light. 

electric  commercial  vehicles  in  the  world. 

Write  for  our  catalog. 


General  Vehicle  Co 


Factory  and  Offices: 

LONG  ISLAND  CITY.  N.  Y 


all  competitors  is  in  the  simplicity  of  their  mechanism. 
This  point  alone  makes  sales  easier  and  encourages  the 
equipment  of  home  garages. 

We  have  a  really  good  proposition  to  make  Central 
Stations. 


MOTORS  can  be  attached  to  any  make  of 

EXHAUST  FANS 


The  Broc  Carriage  &  Wagon  Co. 

1665*49  East  40tli  street  r'W  E'a/CV  A  am  ADWA 
4021-25  Payne  Avenue  CIjEi  V  bljANl#,  UHIU 


MOTOR  AND  BLACKMAN  WHEEL 

FnUf  dtstrihtd  in  BtUMn  43 


Diehl  Manufacturing  Company 

ELIZABETHPORT,  NEW  JERSEY 
BRANCHES: 

New  Yeffc  Bostoa  Philadelphia  Chicago  Baltimore 
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EVERY  DAY  YOU  DELAY  ELECTRIC  POWER 
WAGON  INSTALLATION  YOU  ARE  LOSING 
MONEY.  LET  US  PROVE  IT— WE  CAN. 


Studebacker  Electric  Vehicles  Used  by  Christian  Science  Publishing  Society,  Boston,  Mass. 


Do  you  realize  that  many  Central  Stations  have  materially  increased  their 
dividends  by  encouraging  the  use  of  electric  commercial  or  pleasure 
vehicles?  Our  proposition  and  our  plan  of  co-operation  cannot  fail 
to  interest  you.  Write  us  for  information  and  literature  at  once. 
Push  the  sale  of  electric  vehicles. 


We  Use  Exide  Batteries 

STUDEBAKER  AUTOMOBILE  CO. 

Main  Office'.  SOUTH  BEND,  IND.  General  Office:  CLEVELAND,  O. 

-  BRANCHES  - 

NEW  YORK  KANSAS  CITY  PORTLAND  SEATTLE 

SAN  FRANCISCO  SALT  LAKE  CITY  DALLAS  STOCKTON 

CHICAGO  PHILADELPHIA  BOSTON  SACRAMENTO 

DENVER  CLEVELAND 


$ 


•s 


I- 


I 


I 


i 
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WRITE  US  FOR  CATALOG  AND  DETAILS 


Caro  Index  CLECTRICU  WORLD.  JUNE  17  Vol. 

Northwest  Electric  Light  and  Power  Association . 

National  Gas  and  Gasoline  Trades  Association . 

Hydro-Electric  Ucvelopment  in  Sicily . 

Helena  (Mont.)  Hydro-Electric  Plants . 

British  Illuminating  Engineering  Society . 

Cleveland  Industrial  Exposition . 

Detroit  River  Tunnel  Electric  Locomotives . 

Commercial  Develmiment  of  \Vireless  Telegraphy . 

Power  Cost  of  a  Turbo-Engine  Railway  Plant . 

The  British  Patent  Revocation  Case.... . 

High-Tension  Transmission  at  Gaucin-Scville,  Spain.  By  Koester. 

Gas  Producer  Plants  for  Small  Central  Stations . 

The  Efficicncv  of  .Vsynchronous  Machines  Tested  by  the  Load¬ 
ing-Back  Method.  By  StanW  P.  Smith . 

Improvements  in  Underground  Conduit  Construction.  By  Way. 

Niagara  Energy  in  Syracuse . 

Protective  Features  of  a  Hi^h-Tension  System . 

Cost  of  Underground  Conduit  Systems.  By  S.  W.  .\she . 

The  Essentials  of  Electrical  Salesmanship.  By  E.  Creed . 

Central-Station  Illuminating  Engineering  Dept,  at  Denver.... 

Branch  Lines  Without  Buckanns . 

Concrete  Poles  . . _ . 

Illuminating  Calculations.  By  N.  Whitney  and  .\.  A.  Wohlauer. 

Steam  Turbine  Clearances.  By  E.  D.  Dreyfus . 

Digest  of  Current  Electrical  Literature . 


electric  cq 

VpittsburgV 


OUR  ^4E:THODS: 

Minimum  Prices 
Best  Qu sillies 
Prompt  Service 
Up-to-Dste  Stock 

EVERYTHING  ELECHIUCAL 


Want 


Advertisements 
Bring  Results 


“It  may  please  yon  to  know 
that  I  got  the  position  of 
Superintendent  of  this  com¬ 
pany  through  an  adTortiao- 
ment  that  I  inaertad  in  the 
BLBCTRICAL  WORLD.** 


Shelton 
Vibrators  and 
Hair-Dryers 


xvUl  help  you  sell  current.  Both  the  vibrator  and  the  portable 
hair-dryer  have  been  highly  perfected  and  proven  satisfac¬ 
tory  in  use.  We  want  to  work  hand  in  hand  with  central- 
station  men,  and  will  make  an  attractive  proposition. 


“Nat  Innal”® "  A  ® 

IldllUUdl  BATTERIES 

for  Vehicle  Service 

The  result  of  12  years’  intelligent 
experience,  and  expert,  sane  and  con¬ 
servative  engineering.  These  batteries 
have  distinctive  “National”  features 
in  Grid  Design,  in  Paste,  in  Curing 
and  Assembly,  resulting  in  longest 
life,  sustained  capacity,  highest  econ¬ 
omy  and  maximum  service. 

Specify  and  insist  on  “National” 
Batteries. 


24-Cell  “  National  ”  Battery  for 
Vehicle  Service 

Type  9-CB  in  3  Trays  Side  Assembly 


A  type  for  every  service. 
Bulletins  on  request. 


The  United  Slates  Light  and  Healing  Company 


“"-is-aiS'-'S  30  Clinrcli  Slreel,  New  York  --ISS 


NEW  YORK. 


>  CLEVELAND.  BUFFALO. 


MILWAUKEE. 
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Right  in  Your  Town 

our  campaign  of  popular  magazine  and  other 
advertising  has  made  the 

RobWns  &,  Mvcrs 

"'STA  KDAl?!) 

^  ^  Style  "C"  Direct  Current  with  Electrolier 

well  known  to  the  purchasing  class — the  people  who  appreciate  and  insist  upon 
the  good  things  of  life.  With  a  stock  of  our  Desk,  Ceiling,  Bracket,  Oscillating 
and  Exhaust  Fans,  it  will  be  remarkably  easy  for  any  live  Supply  Dealer  or 
Central  Station  man  to  do  a  bigger  fan  business  than  last  year.  Our  proposi¬ 
tion  ought  to  interest  you. 

We  help  you  by  magazine  advertising,  booklets,  window  cards,  newspaper 
advertisements,  etc.  Get  our  plan.  It  means  better  business  for  you. 

THE  ROBBINS  &  MYERS  GO. 


MAIN  OFFICE  AND  FACTORY  : 


1317-1417  Lagonda  Avenue, 

NEW  YORK;  US  Chambers  St. 
PHILADELPHIA:  1109  Arch  St. 
CHICAGO:  48  West  Jackson  Boulevard. 


SPRINGFIELD,  OHIO 


BOSTON:  176  Federal  Street. 

CLEVELAND:  1408  West  Id  St.,  N.  W. 

ST.  LOUIS:  Locust  and  Eleventh  Streets. 
NEW  ORLEANS:  312-314  Carondelet  Street 
HOUSTON:  Tel-Electric  Co. 


Yoar  plant  and  yonr 
residence  cnstomers 


will  be  brought  into  closer 
relations  through  the 

Automatic 
Electric  Washer 

Excels  all  others  in  selling 
and  washing  ability  and  in 
the  profits  it  yields  dealers 
and  central  stations. 

Write  for  our  novel  selling 
plan. 

AUTOMATIC  ELECTRIC 
WASHER  CO. 

NEWTON,  IOWA 


Emerson  Induction  Fans 

8-in.,  12-in.,  18-in.  Desk  and  Bracket 
Oecillating  Deak  and  Bracket 

Two  and  Foar  Blade  Oeiling  Fans 
Plain  and  Ornamental  Types 
Oolnmn  Fans  in  all  styles 

ffritt  ftrCaliMc  sko«lng  n«  INS  l|tw — t*  h>t  tiaia  Mly 

Tke  Emerson  Eledrie  MIq.  Co."  K®"’ 

Eastern  Office,  SO  Obnrch  St.,  New  York  City 


a  a  Edison  renewals  coat  leas  than 

a  ^  a  the  cheapeat  batteriea.  so  that 

H  a  a  a  ■  a^aa  having  once  bought  Bdiaon  cells 

a  a  a ^  ■  a.  vou  get  the  reliability  o<  good 

a^a^r  a  w  nettenes  at  lees  than  the  coat. 

PRIMARY  BATTERIES  ot  inferior  lands.  '  ******* 

Write  ua  about  your  needa  and 

we  will  neoBunend  the  tyi>e,  number  of  cella  required  and^thejnice. 

Edison  Manufacturing  Company  ^  n'' j““* 


PRIMARY 


Edison  Manufacturing  Company 


ran  Users  in 
Abundance 


RegtU.S.Pat.O. 


can  be  found 
by  any  Central 
Station  which 
will  invoke 
the  aid  of  this 


SIMPLEX 

Oscillating  Base 

It  makes  any  fan 
an  oscillating  fan 
and  anybody  can 
make  the  transfor¬ 
mation  in  a  jiffy. 


It’s  as  easy  as  the  picture 
shows.  The  device  is  mighty 
attractive,  silent,  strong  and 
durable. 

It  wakes  the  dormant  fans. 

We  have  a  really  sure-to-win 
proposition  to  lay  before  Central 
Stations.  It’s  to  your  interest 
to  hear  what  we  have  to  say. 
Tell  Us  -.o  say  it. 


THE  SIMPLEX  MFC.  CO. 


90  Weet  St. 
NEW  YORK 


Factory : 

Tkompaom villa.  Conn. 


315  Danrbom  St. 
CHICAGO 
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£i?«ONES 


COUNTRY-WIDE 


bfUti.TIQM 
«"ib  »4« 


CENTRAL 

Chicago 

Indianapolis 

Dncinnati 

Minneapolis 


PACIFIC 

San  Francisco 
Los  Angeles 
Seattle 

Salt  Lake  Cit3 


EASTERN 

New  York 

Philadelphia 

Boston 

Pittsburg 

Atlanta 


WESTERN 

Saint  Louis 
Kansas  City 
Denver 
Dallas 
Omaha 


THE  DEMAND  FOR  THESE 

Standard  Electrical  Supplies 

OF 


Write  our  nearest  house. 


Bulletins 
describing  our 
products 
sent  free  on 
request. 


WESTERN  ELECTRIC  PRODUCTS  HAVE  AN  ESTABLISHED 
REPUTATION  WHEREVER  ELECTRICAL  SUPPLIES  ARE  USED 


Our  Manufac¬ 
turing  expe¬ 
rience  covers  a 
period  of 
31  years. 


**Good 

Service*' 


OrtCTIVt 


“High 

Quality** 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 
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crisp,  according  to  luck, 
because  the  toasting  proc¬ 
ess  cannot  be  watched.  With  the  new  General  Electric 
Radiant  Toaster  this  uncertain  element  of  Luck  is  removed 
and  the  vertical  slicK  of  toasting  bread  can  be  watched  and 
removed  the  very  instant  they  suit  your  own  personal  taste. 

Toast  Visible  in  the  Making 
Is  Always  Toasted  Right 

The  new  Radiant  Electric  Toaster  is  designed  for  use  on  the  Breakfast  Table. 
The  slices  are  placed  vertical  in  a  simple  wire  cage  before  four  zig-zag  coils  of 
heating  wire  suspended  vertically.  When  the  electricity  is  turned  on  these  wires 
get  red  hot  and  toast  the  bread  by  radiant  heat — not  drying  it  hard  as  a  bone  by 
setting  up  currents  of  hot  air.  The  toasting 
process  can  be  watched  and  it  takes  less  than  a 

minute  to  prepare  a  slice.  The  Radiant  Toaster  1 1  IbI  1  ■! JM!  1  M ^  mJ 

is  the  lightest,  simplest  and  most  durable  elec-  Iff  MlnUStTjfflT 

trie  toaster  made,  and  the  only  one  that  features  1  ll  iMl  lIliliBi  iiBi  ll  1 1 

the  quality  of  toasting  bread  on  the  Breakfast  j|  |li||B||l|  iM  jil] 

Table  in  plain  sight  of  the  person  who  is  to  eat  it.  !|  j IllfW Hi 

This  adds  a  touch  of  interest  to  the  conven-  _ 

ience  and  usefulness  of  the  toaster,  and  the  novelty  ‘ 

of  watching  the  slices  assume  a  golden  brown  / 

color  appeals  to  the  appetite.  J 


Chicago  Office: 
Monadnock  Building. 


Principal  Office: 

Schenectady,  N.  Y. 

Sales  Offices  in  All  Large  Cities. 


New  York  Office: 
30  Church  St. 
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(National  Coda  Standard,  Approyad) 


Insulated  Wires  and  Cables 


Designed  to  overoome  the  welMtnown 
defects  in  other  styies. 


No  outside  lump  of  solder  to  prevent  proper 
bottoming  of  plug  in  cutout. 


No  possibility  of  either  cap  or  screw-shell 
turning  or  becoming  loose. 


When  fuse  blows  there  is  no  possibility  of 
the  escape  of  molten  fuse  metal.  The  large 
vent  holes  provide  for  the  proper  escape  of  gas. 


Always  spttify 


Acetpt  no  substituMs 


■ANUrACTUIIED  tOLILY  IT 

Kertts  Intuiatsd  Wire  &  Cable  Co. 

Hsdson  Torminsi,  SO  Churoh  St.,  NEW  YORK 

Wastam  napraaaolBrtaai 

WATSOI IISUUTED  WIRE  CO..  RAILWAT  EXCHAH6E,  CNICA60,  ILL. 


For  tale  by 

ALL  JOBBERS  OF  ELECTRICAL  SUPPLIES 


Send  for  (k>mplate  1909  Catalogue  to 
HsMar  D.  Sbars,  General  Sales  Agent,  131  State  St.,  Boston,  Maas. 


INSULATION  IS 


POLICY 


does  not  have  to  be  interfered  with  to  make  up  a  Panel 

^  Rotary 
Switch.  These  new  Paiste 
Cut-Outs  take  the  new  type 
Single  or  Double  Pole 
Switches  of  ALL  manufac- 
turers.  They  are  Paiste,  of 
course;  just  another  of  these 
specialties  that  make  us 
“the  leading  specialty  manufacturers.” 

“Paistery”  (monthly^  keeps  you  infoimed  as  to  all 
new  things.  Do  you  get  your  copy?  Let  us  know. 

CatoloA  No.  5190 

H.  T.  paiste:,  PhiUdelphia,  Pa. 

Now  Tork  Boatoas  9  CKicoAo  4 


Plttsbargh 

Pa. 


The  Sterling  Varnish  Co.  "“Til;;'*" 

PienMrs  in  tk«  ElMtrical  Fidd  6 


LIGHT  and  HEAVY  Insulation 

FIXXURE  WIRE 

N.  E.  C.  SPECIFICATIONS 

STANDARD  UNDERGROUND  CABLE  CO. 

BOSTON  _  CHICAGO 

NEW  YORK  I>I'l*rCRITD#2II  1>A  ST.  LO«IS 

PHILADELPHIA  rl  1  1  SDUKUll.  SAN  FRANCISCO 


INSPECTIONS  and  acceptance  tests  made  for  the  purchaser  at  the  shops  of  the 

manufacturer  INSIRE  the  ship-  3^ |_£Q[-q  QQQQS 


**nECTRICAL  AND  PHOTOMETRICAL  ment  of 

TESTS  or  EVERY  DESCRIPTION’* 

How  otherwise  can  you  know  that  the  goods  delivered 
are  reasonably  close  to  your  specifications?  Our  Facilities  Are  At  Your  Service. 


ELECTRICAL  TESTING  LABORATORIES 

80th  Street  and  East  End  Avenue  -  -  NEW  YORK 
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The  Simplest  Adjustment  in  Existence, 

automatic  opening  and  closing,  and  absolute  relief,  distinguish 

The  American  “Twin  Special”  Pop  Safety  Valve 

from  all  others.  It  is  composed  of  two  special  valves,  moimted  on  a  “Y”  base — 
they  are  furnished  with  solid  nickel  seats  and  encased  spring  when  so  desired. 

Size  for  size,  they  have  greater  capacity  for  relief  than  any  other  make. 
Each  valve  is  provided  with  a  testing  nut  to  be  used  when  testing  boilers,  to 
prevent  unnecessary  strain  on  the  spring.  Write  for  circular  025.  , 

AMERICAN  STEAM  GAUGE  &  VALVE  MFG.  CO. 

208-220  CAMDEN  STREET,  BOSTON,  MASS. 


Wm.  A.  Wm.  M. 

Rosenbaum  ®  Stockbrid^e 

PATENT  ATTORNETS 

41  Park  Row  New  YorR  CItr 


^  Inventions  Developed  and 

Models  and 
Experimental  Work 

E.V.  Balllard  Co.  “  “2”  at? 


The  Best 


Bot  Not 


The  Cheapest 


but  a  Trial  will 
Convince  that 
Our  Goods  are 


Goods  are 

The  End 


Office  50  Qmreh  Si..  New  York  Ctty  Worksi  Portamoatli.  Ve* 


The  Wyckotf  Pipe  and  Greosoting  Go. 

WyckoK  Crsaeoted  Conduit  for  Underground  Wirse 
Millions  of  foot  in  uso.  Chespost  to  lay. 
Craosotad  Crosaarms,  Poles  and  Lumbar. 

Send  for  Catalosue  ‘'P* 


Standard  Asphalt  &  Rabber  Co. 

205  La  Salle  Street,  Chicago 
New  York  Kansas  City 


The  Best 


Carbon  Steel 
DHIb.  Bill. 
Reamers,  Etc. 


Cataloas  aa  aad  11 


talaloas  84  aed  as 


IISISULAXION 


shows  no  conductivity 
with  k  inch  thickness 
at  12,000  volh. 
Impcrrlou,  Elastic 
Duftceted  by  beat 


The  Best 


High-Speed 
Twist  Drills 
and  Reamers 


**ASK  THK  MAN  WHO  VSKS  THKM** 


New  York 


Ckicngo 


Platinum 


CONTACTS  OF  ALL  FORMS 
WIRE  FOR  WIRELESS 
TELEGRAPHY 
RESISTANCE  WIRE 


WIRE  AND  SHEET  FOR 


ALL  PURPOSES 


American 
Platinum  works 

NEWARK.  N.  J 


Scrap  Purchased 


IMPREGNATING  COMPOUNDS 


AND 


INSULATING  VARNISHES 


manufactured  by  the  Standard  Varnish 
Works  fill  the  most  exacting  require¬ 
ments.  They  are  uniform  and  the,  per¬ 
fect  INSULATION — what  you  are  real¬ 
ly  interested  in — more  than  meets  expect¬ 
ations. 

I. et  us  give  you  the  details. 
Write  to  the  Insulating  Dept. 


STAIM  D  AR  D 


VARNISH 


WORKS 


.New  York,  Chicago,  London,  Berlin,  Brussels 
International  Varnish  Co.  Ltd.,  Toronto,  Canada, 


Cluvelnna.  Okio.  17.  S.  A. 
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Ostrander  &  Co.,  W.  R. 
Western  Electric  Co. 


ARMATURES. 

Doubleday-Hill  Elec.  Co. 

Heck,  Louis. 

ARMATURE  AND  FIELD  COILS. 
Doubleday-Hill  Elec.  Co. 

Heany  Fireproof  Wire  Co. 

Western  Electric  Co. 


AUTOMOBILE  PARTS. 
Elwell  Parker  Electric  Co. 


AUTOMOBILES. 

Broc.  Carriage  &  Wagon  Co. 
General  Vehicle  Co. 
Studebaker  Automobile  Co. 


BALL  BEARINGS. 
Hess-Bright  Mfg.  Co. 


BANKS 

Coal  &  Iron  National  Bank. 


BATTERIES.  PRIMARY. 
Edison  Mfg.  Co. 

Manhattan  Electrical  Supply  Co. 


BATTERIES.  STORAGE. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 

Standard  Electric  Accumulator  Co. 
United  States  Light  &  Htg.  Co.  of 
Maine. 

Westinghouse  Machine  Co. 

Willard  Storage  Battery  Co. 

BELLS. 

Manhattan  Electrical  Supply  Co. 
Ostrander  k  Co.,  W,  R. 

Western  Electric  Co. 


BELT  DRESSING. 

Cling  Surface  Mfg.  Co. 

BELTING. 

Shulti  Belting  Co. 

BINDING  POSTS. 
National  Acme  Mfg.  Co. 

BITS,  BELL  HANGERS. 
Cleveland  Twist  llrill  Co. 


BLOWERS. 

American  Blower  Co. 

Green  Fuel  Economiser  Co. 

Sirocco  Kng’g  Co. 

BOILERS. 

Babcock  &  Wilcox  Co. 

Harrison  Safety  Boiler  Works. 

BOILER  ARCHES  AND  BLOCKS, 
McLeod  &  Henry  Co. 

BOILER  SETTINGS. 

McLeod  &  Henry  Co. 

BOILER  TUBE  CLEANERS. 
Liberty  Mfg.  Co. 

Roto  Co. 


BOLTS. 

National  Acme  Mfg.  Co. 

BOOKS.  TECHNICAL. 

McGraw  Publishing  Co. 

BOOSTERS. 

Crocker-Wheeler  Co. 

Garwood  Electric  Co. 

Ridgway  Dynamo  &  Engine  Co. 
Western  Electric  Co. 

BOXES,  JUNCTION. 

Bossert  Electric  Construction  Co. 
D.  &  W.  Fuse  Co. 

Electric  Mfg.  Co. 

Pratt  Chuck  Co. 

BOXES.  OUTLET. 

Bossert  Electric  Construction  Co. 
Electric  Mfg.  Co. 

Fairmount  Elec.  Mfg.  Co. 

Pratt  Chuck  Co. 

BRICK  FIRE  CLAY. 

McLeod  &  Henry  Co. 

BRIDGES. 

American  Bridge  Co. 

BROKERS. 

Gas  &  Elec.  Dev.  Co. 

BRUSHES.  DYNAMO. 

Le  Valley  VlUe  Carbon  Brush  Co. 
National  Carbon  Co. 

BUSHINGS. 

Bossert  Electric  Construction  Co. 
Chase-Shawmut  Co. 

Pratt  Chuck  Co. 


CABLE  JUNCTION  BOXES. 

Ricker  Mfg.  Co. 

CABLE  RACK. 

Cope,  T.  J. 

CABLE  ROLLERS  or  TROLLEYS. 
Bissell  Co.,  F. 

Matthews  &  Bro.,  W.  N. 

CABLE  SPLICERS. 

Bissell  Co.,  F. 

Clark  Elec.  &  Mfg.  Co. 

CABLE  SPLICING  JOINTS. 

Dossert  &  Co.,  Inc. 

Matthews  &  Bro.,  W.  N. 

CABLE  SUPPORTING  CLAMPS. 
Matthews  &  Bro.,  W.  N. 

CABLE  MACHINERY. 

New  England  Butt  Co. 

CAR  LIGHTING. 

United  States  Light  &  Htg.  Co.  of 
Maine. 

CAR  HEATERS,  ELECTRIC. 
Simplex  Electric  Heating  Co. 

CARBON. 

Central  Electric  Co. 

International  Acheson  Graphite  Co. 
Kiewert  Co.,  Chas.  L. 

National  Carbon  Co. 

Reisinger,  Hugo. 

CASTINGS. 

Buffalo  F<W.  &  Mach.  Co. 

Phosphor  Bronse  Smelting  Co. 

CHAINS,  DRIVING. 

Link-Belt  Co. 

Morse  Chain  Co. 

CHUCKS,  DRILL. 

Cleveland  Twist  Drill  Co. 

CIRCUIT  BREAKERS. 

Condit  Elec'i  Mfg.  Co. 

Cutter  Co. 

General  Electric  Co. 

Kelman  Electric  ft  Mfg.  Co. 
Machado  ft  Roller, 

Roller-Smith  Co. 

Sundh  Electric  Co. 

Ward  Leonard  Electric  Co. 

Western  Electric  Co. 

Westinghouse  Machine  Co. 

CLAMPS.  GROUND  CONNEC¬ 
TION. 

Bel  den  Mfg.  Co. 

Chase-Shawmut  Co. 

Dossert  ft  Co.,  Inc. 

Fairmount  Elec.  Mfg.  Co. 

CLAMPS,  INSULATOR. 

Clark  Elec,  ft  Mfg.  Co. 

CLEANERS.  HOUSE. 

Electric  Suction  Sweeper  Co. 
Empire  Vacuum  Co. 

Snencer  Turbine  Cleaner  Co. 

CLEATS. 

American  Vul.  Fibre  Co. 

Blake  Signal  ft  Mfg.  Co. 

Brunt  Porcelain  Co.,  G.  F. 

Colonial  Sign  ft  Ins.  Co. 

Imperial  Porcelain  Works. 

Sears,  Henry  D. 

CLIMBERS. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

CLUSTERS. 

Benjamin  Electric  Mfg.  Co. 

Federal  Electric  Co.  (Chicago). 
Hubbell,  Inc.,  Harvey. 

COILS,  CHOKE. 

Lord  Electric  Co. 

COILS,  INDUCTION. 

Ostrander  &  Co.,  W.  R. 

Splitdorf.  C.  F._ 

Western  Electric  Co. 

COILS,  SPARK. 

Splitdorf,  C.  F. 

Western  Electric  Co. 

COMMUTATORS. 

Doubleday-Hill  Elec.  Co. 

Heck,  Louis. 

COMMUTATOR  TRUING, 

Jordan  Bros. 

COMPOUNDS,  BOILER. 

Dearborn  Drug  ft  Chemical  Works. 
Johns-Manville  Co.,  H.  W. 

COMPOUNDS.  COMMUTATOR. 
Connecticut  Dynamo  &  Engine  Co. 
McLennan  Co.,  R. 

CONDENSERS. 

Alberger  Condenser  Co. 


Allis-Chalmers  Co. 

Buffalo  Fdy.  &  Mach.  Co. 

CONDUIT  BENDS. 

Fibre  Conduit  Co. 

CONDUIT  FITTINGS. 

Fairmount  Elec.  Mfg.  Co. 

CONDUIT  RODS. 

Bissell  Co.,  F. 

Cope,  T.  J. 

CONDUITS,  UNDERGROUND. 
American  Sewer  Pipe  Co. 

C!amp  Co.,  H.  B. 

Fibre  Conduit  Co. 

Gest,  G.  M. 

National  Conduit  &  Cable  Co. 
Standard  Vit.  Conduit  (3o. 

Wyckoff  Pipe  &  Creosoting  Co. 

CONDUITS,  INTERIOR. 

American  Circular  Loom  Co. 
American  Conduit  Mfg.  Co. 

Fibre  Conduit  Co. 

National  Metal  Molding  Co. 

CONNECTORS  ft  TERMINALS. 
Dossert  &  Co.,  Inc. 

CONTROLLERS. 

Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

Monitor  Sales  Dept. 

Schureman  Co.,  J.  L. 

Sundh  Electric  Co. 

Universal  Mfg.  Co. 

Ward  Leonard  Electric  Co. 
Westinghouse  Machine  Co. 

CONVEYING  MACHINERY. 

(Coal,  Ashes,  etc,) 

Hunt  Co.,  C.  W. 

Link-Belt  Co. 

Mead-Morrison  Mfg.  Co. 

Morse  Chain  Co. 

COOLING  TOWERS. 

Alberger  Condenser  Co. 

CORD,  ARC  LAMPS. 

Samson  Cordage  Works. 

CORD  ADJUSTERS. 

American  Vul.  Fibre  Co. 

Matthews  ft  Bro.,  W,  N. 

CORD,  FLEXIBLE. 

American  Electrical  Works. 

Belden  Mfg.  Co, 

Machado  ft  Roller, 

Roller-Smith  Co, 

Stromberg-Carlson  Tel.  Mfg.  Co. 

CORD,  TROLLEY. 

Samson  Cordage  Works. 

CRANE  MOTORS. 
Crocker-Wheeler  Co. 

Western  Electric  Co. 

CRANES,  TRAVELING. 

Maris  Bros. 

CROSS-ARMS. 

Bissell  Co.,  F. 

Southern  Exchange  Co. 

Western  Electric  Co. 

Worcester  Co..  C.  H. 

Wyckoff  Pipe  ft  Creosoting  Co. 

CURLING  TONGS.  ELECTRIC, 
Del  Sales  Co. 

CUTOUTS. 

Sears,  Henry  D. 

CUTTERS.  MILLING. 

Cleveland  Twist  Drill  Co. 

DESIGNERS. 

Central  Lab.  Supply  Co. 

DIVIDED  SERVICE  BOX. 
Ricker  Mfg.  Co. 

DRILLS. 

Cleveland  Twist  Drill  Co. 

DRILLS,  PORTABLE. 

Stow  Mfg.  Co. 

DRYING  MACHINERY. 
American  Blower  Co. 

Buffalo  Fdy.  &  Mach.  Co. 

Devine  Co.,  J.  P. 

Sirocco  Eng’g  Co. 

DUMB  WAITERS. 

McLaughlin  Co.,  Geo.  T. 

DYNAMOS,  MOTORS. 
Allis-Chalmers  Co. 

American  Engine  Co. 

Burke  Electric  Co. 

C.  ft  C.  Electric  Co. 

Century  Electric  Co. 

Connecticut  Dynamo  ft  Motor  Co. 
Crocker-Wheeler  Co. 

Diehl  Mfg.  Co. 

Doubleday-Hill  Elec.  Co. 

Eck  Dynamo  ft  Engine  Co. 


Electro  Dynamic  Co. 

Emerson  Electric  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

Garwood  Electric  Co. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kimble  Elec.  Co. 

Lincoln  Electric  Co. 

Richmond  Electric  Co. 

Ridgway  Dyn.  ft  Eng.  Co. 

Robbins  ft  Myers  Co. 
Rossmassler-Bonine  Elec.  Co. 

Roth  Bros,  ft  Co. 

Stow  Mfg.  Co. 

Triumph  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Electric  ft  Mfg.  Co. 

ECONOMIZERS.  FUEL. 

Green  Fuel  Economizer  Co. 

ELECTRIC  CLEANERS.  HOUSE. 
Electric  Suction  Sweeper  Co. 

Empire  Vacuum  Co. 

Spencer  Turbine  Cleaner  Co. 

ELECTRIC  VEHICLES. 

Broc.  Carriage  &  Wagon  Co. 

General  Vehicle  Co. 

Studebaker  Automobile  Co. 

ELECTTRICAL  ft  EXPERIMENT- 
AL  APPARATUS. 

Doubleday-Hill  Elec.  Co. 

ELECTROMAGNETS. 

Schureman  Co.,  J.  L. 

Splitdorf,  C.  F.  ' 


ELEVATORS. 

Link-Belt  Co. 
McLaughlin  Co.,  Geo.  T. 


ENGINEERS,  CONSULTINa 
Baehr,  Wm.  A. 

Barstot^  W.  S. 

Bates,  rutnam  A. 

Baum  ft  Co^  Frank  G. 

Bylletby  ft  Co.,  H.  M, 

Cravath,  J,  R. 

Cravens,  Geo.  W. 

Doble,  Robert  McF, 

Dodge  ft  Day. 

D'Unger,  Paul  II. 

Knti,  Justus  B. 

Grissinger,  Elwood. 

Hill,  Halbert  P. 

Hoar,  F.  Emerson. 

Humphrey^,  C.  W, 

iackton,  D.  C.  ft  Wm.  B. 
alonick,  Hartwell. 

IcMeans  ft  Tripp. 

McMeen  ft  Miller. 

Mershon,  Ralph  D. 

Pierce,  Richardson  ft  Neiler. 
Pillsbury,  Chas.  L. 

Reed,  W.  Edgar. 

Sargent  ft  Lundy. 

Schott.  Wm.  H. 

Smith,  Kerry  ft  Chace. 

Storer,  Simon  B. 

Thomas  ft  Neall. 

Wagner,  Herbert  A. 

Western  Eng’g  ft  Const.  Co: 


ENGINEERS.  CONTRACTINGL 
American  Bridge  Co. 

Arnold  Co. 

Baum  &  Co.,  Frank  G. 


Grissinger,  Elwood. 

Pepper,  Jr.,  David. 

Sanderson  ft  Porter. 

Schott,  Wm.  H. 

Smith,  Kerry  &  Chace. 

Storer,  Simon  B. 

Western  Eng’g  &  Const.  Co. 

White  ft  Co.,  J.  G. 

ENGINES.  GAS  AND  GASOLINE. 
Allis-Chalmers  Co. 

American  Engine  Co. 

Model  Gas  Engine  Wks. 

Power  &  Mining  Machinery  Co. 
Westinghouse  Machine  Co. 


ENGINES.  OIL. 

Moore  &  Sons  Corp.,  Sam’l  L. 

ENGINES.  STEAM. 
Allis-Chalmers  Co. 

American  Blower  Co. 

American  Engine  Co. 

Ball  Engine  Co. 

Ball  ft  Wood  Co. 

Harrisburg  Fdy.  ft  Mach.  Wks. 
McIntosh.  Seymour  &  Co. 
Ridgway  Dynamo  &  Engine  Co. 
Shepherd  Eng’g  Co. 

Sirocco  Eng^g  Co. 

Station  Equipment  Co. 

Valley  Iron  Works. 
Westinghouse  Machine  Co. 


EXPANSION  JOINTS. 
Alberger  Condenser  Co. 
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EXPERIMENTAL  APPARATUS.  1 
Baillard,  £.  V. 

Buffalo  FdT.  &  Mach.  Co. 

Central  Lab.  Supply  Co. 

FAN  MOTORS. 

Century  Electric  Co. 

Diehl  Mfg.  Co. 

Doubleday-Hill  Elec.  Co. 

Eck  l^ynamo  &  Motor  Co. 

Emerson  Elec.  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Robbins  &  Myers  Co. 

Simplex  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

FANS.  (Exhaust  and  Ventilating.) 
American  Blower  Co. 

Century  Electric  Co. 

Crocker-Wheeler  Co. 

Diehl  Mfg.  Co. 

Emerson  Elec.  Mfg.  Co. 

Green  Fuel  Economirer  Co. 

Sirocco  Eng’g  Co. 

Western  Electric  Co. 

FAN  OSCILLATORS. 

Simplex  Mfg.  Co. 

FEED  WATER  REGULATORS. 
Liberty  Mfg.  Co. 

FEED  WATER  FILTER 
Beggs  &  Co.,  Jas. 

FIBRE.  (See  Insulating  Material, 
Fibre.) 

FIBRE  TUBING. 

.\merican  Vul.  Fibre  Co. 

Fibre  Conduit  Co. 

FIELD  COIL  PADS. 

Massachusetts  Chemical  Co. 

FITTINGS. 

Pratt  Chuck  Co. 

FIXTURES.  (Gas  and  Electric.) 
Benjamin  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Fairmount  Elec.  Mfg.  Co. 

Federal  Electric  Co.  (Chicago). 
Frink,  I.  P. 

Goodwin  &  Kintz  Co. 

Morreau  Gas  Fixture  Mfg.  Co. 

FLASHERS. 

Campbell  Electric  Co. 

Haller  Sign  Works,  Inc. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

FLEXIBLE  SHAFTS. 

Stow  Mfg.  Co. 

FRICTION  TAPE  AND  CLOTHS. 
Massachusetts  Chemical  Co. 

FUSES. 

Chase-Shawmut  Co. 

D.  &  W.  Fuse  Co. 

Johns-Manville  Co..  H.  W. 

Sachs  Co. 

Sears,  Henry  D. 

GAS  LIGHTING  APPARATUS. 
Ostrander  &  Co.,  W.  R. 

Splitdorf,  C.  F. 

GAUGES.  RECORDING. 

.\merican  Steam  Gauge  &  Valve 
Mfg.  Co. 

Bristol  Co.,  The. 

Schaeffer  &  Budenberg  Mfg.  Co. 

G.^UGES,  STEAM. 

.\merican  Steam  Gauge  &  Valve 
Mfg.  (To. 

Schaeffer  &  Budenberg  Mfg.  Co. 
GEARS. 

New  Process  Rawhide  Co. 

Union  Electric  Co. 

GLASS. 

Gillinder  &  Sons,  Inc. 

Phoenix  Glass  Co. 

GLOBES.  SHADES.  ETC. 

Gillinder  &  Sons.  Inc. 

Phoenix  Glass  Co. 

GRAPHITE. 

Dixon  Crucible  Co.,  Jos. 
International  .\cheson  Graphite  Co. 

GREASE  EXTRACTOR. 

Beggs  &  Co.,  Jas. 

GROUNDS.  PL.\TES  &  POINTS 
Lord  Electric  Co. 

GUARDS.  INC.  LAMP. 

Frink.  I.  P. 

Hubbell,  Inc..  Harvey. 

Matthews  &  Bro.,  W.  N. 

HAIR  DRYERS. 

Shelton  Electric  Co. 


HANGERS,  CABLE. 

Chase-Shawmut  Co. 

Standard  Underground  Cable  Co. 

HEATERS,  FEED  WATER. 
Alberger  Condenser  Co. 

Harrison  Safety  Boiler  Works. 
Stewart  Heater  Co. 

HEATING  AND  VENTILATING 
APPARATUS. 

American  Blower  Co. 

Green  Fuel  Economizer  Co. 

Sirocco  Eng’g  Co. 

HEATING  DEVICES.  ELEC¬ 
TRICAL. 

Del  Sales  Co. 

General  Electric  Co. 

Johns-Manville  Co..  H.  W. 

Pelouze  Electric  Heater  Co. 

Simplex  Electric  Heating  Co. 

Vulcan  Electric  Heating  Co. 

HEATING.  STEAM. 

American  District  Steam  Co. 

HIGH-SPEED  DRILLS. 

Cleveland  Twist  Drill  Co. 

HOISTS.  ELECTRICAL  AND 
STEAM. 

Allis-Chalmers  Co. 

Maris  Bros. 

HOUSE  CLEANERS.  ELECTRIC. 
Electric  Suction  Sweeper  Co. 

Empire  Vacuum  Co. 

Spencer  Turbine  Cleaner  Co. 

HYDRAULIC  MACHINERY. 
Pelton  Water  Wheel  Co. 

INDICATORS,  SPEED. 

Schaeffer  &  Budenberg  Mfg.  Co. 

INDICATOR.  WATER  FLOW. 

V^on  Lilienthal,  A.  W. 

INSTRUMENTS.  ELECTRICAL. 
American  Instrument  Co. 
Atwater-Kent  Mfg.  Co. 

Baillard,  E.  V. 

Biddle,  J.  G. 

Bristol  Co. 

Central  Lab.  Supply  Co. 

Connecticut  Telep.  &  Elec.  Co. 
Duncan  Elec.  &  Mfg.  Co. 

Eldredee  Elec.  &  Mfg.  Co. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Hoyt  Elec'l  Inst.  Works. 
Tohns-Manville  Co.,  H.  W. 

Keystone  Elec.  Instrument  Co. 
Kunsch  &  Jaeger,  G.m.b.  H. 

Leeds  &  Northrup. 

Machado  &  Roller. 

Pignolet.  Louis  M. 

Prague  Electric  Co. 

Oueen  &  Co.,  Inc. 

Robert  Instrument  Co. 

Roller-Smith  Co. 

Sangamo  Electric  Co. 

Schuchardt  &  Schutte. 

Siemens  &  Halske.  A.  G. 
Taunton-New  Bedford  Copper  Co. 
Wagner  Elec.  Mfg.  Co. 
Westinghouse  Electric  &  Mfg.  Co. 

INSULATING  CEMENT. 
Massachusetts  (Chemical  Co. 

INSULATING  MACHINERY. 
.\merican  Ins.  Mach’y  Co. 

Buffalo  Fdy.  &  Mach.  Co. 

New  England  Butt  Co. 

INSULATING  MATERIAL. 

(China  and  Porcelain.) 

Brunt  Porcelain  Co..  G.  F. 

Colonial  Sign  &  Insulator  Co. 
Hartford  Faience  Co. 

Imperial  Porcelain  Works. 

I.ocke  Insulator  Mfg.  Co. 

Ohio  Brass  Co. 

Pittsburg  Hivh  Voltage  Ins.  Co. 
Star  Porcelain  Co. 

Compounds,  Paints  and  Varnishes. 
Electric  Cable  Co. 

Massachusetts  Chemical  Co. 

Mitchell.  W.  E.  G. 

Ohio  Brass  Co. 

Standard  Asnhalt  &  Rubber  Co. 
Standard  Paint  Co. 

Standard  Varnish  Wo.rks. 

Sterling  Varnish  Co. 

Composition,  Cloth  and  Paper. 
.\nderson  Mfg.  Co.,  &  T.  M. 
Tohns-Manville  Co.,  H  W. 
Massachusetts  (Themical  Co. 

Mica  Insulator  Co. 

Munsell  &  Co..  Eugene. 

Fibre. 

.\merican  V’ul.  Fibre  Co. 

Delaware  Hard  Fibre  Co. 

Diamond  State  Fib'-e  Co. 
Wilmington  Fibre  Spec.  Co. 

Lava. 

Steward  Mfg.  Co..  D.  M. 


Mica. 

Mica  Insulator  Co. 

Munsell  Co.,  Eugene. 

Silk. 

Ryle  &  Co.,  Wm. 

Staples. 

Blake  Signal  &  Mfg.  Co. 

Tape. 

American  Electrical  Works. 
Johns-Manville  Co.,  H.  W. 
Massachusetts  Chemical  Co. 

New  York  Insulated  Wire  Co. 
Okonite  Co. 

Standard  Underground  Cable  Co. 

INSULATOR  CLAMPS. 

Clark  Elec.  &  Mfg.  Co. 

INSULATORS.  CHINA,  PORCE¬ 
LAIN  AND  COMPOSITION. 
Anderson  Mfg.  Co.,  A.  &  I.  M. 
Brunt  Porcelain  Co.,  G.  F. 

Central  Electric  Co. 

(Tlark  Elec.  &  Mfg.  Co. 

Colonial  Sign  &  Insulator  Co. 
General  Electric  Co. 

Imperial  Porcelain  Works. 
Johns-Manville  Co.,  H.  W. 

Locke  Insulator  Mfg.  Co. 

Ohio  Brass  Co. 

Pittsburg  High  Voltage  Ins.  Co. 
Sears,  Henry  D. 

Star  Porcelain  Co. 

Western  Electric  Co. 

INSULATORS.  GLASS. 

Brookfield  Glass  Co. 

Hemingray  Glass  Co. 

Locke  Insulator  Mfg.  Co. 

Ohio  Brass  Co. 

TACKS. 

Watson-Stillman  Co. 

JOINTS.  SOLDERLESS. 

Dossert  &  Co. 

LAMP  BASES,  INCANDESCENT. 
Providence  Gas  Burner  Co. 

LAMP  CHANGERS  OR  RE¬ 
PLACERS. 

Matthews  &  Bro.,  W.  N. 

LAMP-MAKING  MACHINERY. 
Dwyer  Machine  Co. 

LAMPS.  ARC. 

Adams-Bagnall  Elec.  Co. 

.\merican  Arc  Lamp  Co. 

.Anderson  Mfg.  Co.,  A.  &  J.  M. 
Excello  Arc  Lamp  Co. 

Fort  Wayne  Electric  Works. 

General  Electric  Co. 

Kiewert  Co.,  Chas.  L. 

Queen  &  Co.,  Inc. 

Stuart-Howland  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

LAMPS,  FLAMING  ARC. 

.\merican  Arc  Lamp  Co. 

Excello  Arc  Lamp  Co. 

Fox  Bros.  <3o. 

German-American  Elec.  Co. 

Kiewert  Co.,  Chas.  L. 

Stave  Elec’l  Co. 

Western  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
LAMPS,  INCANDESCENT. 

Boston  Inc.  Lamp  Co. 

Bryan-Marsh  Co. 

Central  Electric  Co. 

Dwyer  Machine  Co. 

Economical  Elec.  Lamp  Co. 
Electrical  Accessaries  Co. 

General  Electric  Co. 

Heany  Lamp  Co. 

Hill-Wright  Electric  Co. 

Klein.  Tr.,  Co.,  P.  H. 

Stuart-Howland  Co. 

Union  Electric  Co. 

Western  Electric  Co. 

Westinghouse  Machine  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
LAMPS,  TURNDOWN. 

Economical  Elec.  Lamp  Co. 
LAMPS.  VACUUM  TUBE. 

Moore  Elec’l  Co. 
r.AMPS,  MINIATURE. 

General  Electric  Co. 

LAVA.  (See  Insulating  Material, 
Lava.) 

LIGHTING  COMPANIES. 
Commonwealth  Edison  Co. 
LIGHTNING  ARRESTERS. 

General  Electric  Co. 

Lord  Electric  Co. 

Union  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
LINE  MATERIAL. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Clark  Elec.  &  Mfg.  Co. 
Tohns-Manville  Co.,  H.  W. 

Ohio  Brass  Co. 

Pacific  Elec.  &  Mfg.  Co. 

Western  Electric  Co. 
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LUBRICANTS. 

Dearborn  Drug  &  Chemical  Works. 
Dixon  Crucible  Co.,  Jos. 

International  Acbeson  Graphite  Co. 
Kellogg  Co.,  E.  H. 

LUMBER. 

Wyckoff  Pipe  &  Creosoting  Co. 

MACHINE  TOOLS. 

Garvin  Machine  Co. 

MAGNET  WIRE. 

Belden  Mfg.  Co. 

Benedict  &  Burnham  Mfg.  Co. 

D  &  W  Fuse  Co. 

Massachusetts  Elec.  &  Mfg.  Co. 
Standard  Underground  Cable  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

MECHANICAL  DRAFT. 

American  Blower  Co. 

Green  Fuel  Economizer  Co. 

Sirocco  Eng’g  Co. 

MECHANICAL  STOKERS. 

Green  Engineering  Co. 

Westinghouse  Machine  Co. 

MEDICAL  APPARATUS. 

Manhattan  Elec’l  Supply  Co. 
Pignolet,  Louis  M. 

Splitdorf,  C.  F. 

METALS. 

American  Platinum  Works. 

Baker  &  Co.,  Inc. 

Phosphor  Bronze  Smelting  Co. 

METAL  POLISH. 

Hoffman,  George  W. 

METER  AND  SERVICE  BOX. 
Ricker  Mfg.  Co. 

METER  TESTERS. 

Blakeslee,  H.  J. 

MICA.  (See  Insulating  Material.) 

MINING  MACHINERY. 
Allis-Chalmers  Co. 

Crocker-Wheeler  Co. 

General  Electric  Co. 

MODEL  MAKERS. 

Baillard,  E.  V. 

Central  Lab.  Supply  Co. 

MOTORS.  (See  Dynamos  and 
Motors.) 

NIPPERS  AND  PLIERS 
Cincinnati  Tool  Co. 

.  NUTS. 

National  Acme  Mfg.  Co. 

OIL,  CYLINDER. 

Dearborn  Drug  &  Chemical  Works. 
Kellogg  &  Co.,  E.  H. 

OIL  FILTERS. 

Liberty  Mfg.  Co. 

OIL  FUSE  BOXES.  A.  C. 

Ricker  Mfg.  Co. 

OIL  PUMPS. 

Ludlow  Valve  Mfg.  Co. 

Sturgess  Eng’g  Dept. 

OIL  SEPARATORS. 

Beggs  &  Co.,  Jas. 

Liberty  Mfg.  Co. 

OSCILLATORS. 

Simplex  Mfg.  Co. 

pa(:king. 

Jenkins  Bros. 

Jobns-Manville  Co.,  11.  W. 

Peerless  Rubber  Mfg.  Co. 

PANEL  BOARDS. 

Eaton  Electric  Mfg.  Co. 

Electric  Mfg.  Co. 

Trumbull  Elec.  Mfg.  Co. 

Western  Electric  Co. 

PATENT  ATTORNEYS. 

Rosenbaum  &  Stockbridge. 

PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co. 

PHOTOMETERS. 

Dwyer  Machine  Co. 

PHOTOMETER  STANDARDS. 
Electrical  Testing  Laboratories. 
PILING. 

Empie,  Theo.  G. 

PINIONS,  RAWHIDE. 

New  Process  Rawhide  Co. 

PIPE  DIPS. 

Standard  Asphalt  &  Rubber  Co. 
PIPE  &  BOILER  COVERINGS. 
Johns-Manville  Co.,  H.  W. 
PL.ATINUM. 

American  Platinum  Works. 

Baker  &  Co.,  Inc. 

Roessler  &  Hasslacher  Chemical  Co. 
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PLUGS. 

Chase-Sbawmut  Co. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

PLUGS.  ATTACHMENT. 

Hubbell,  Inc.,  Harvey. 

POLES.  ARC  LAMP. 

Mott  Iron  Works,  J.  L. 

POLES,  BRACKETS,  PINS.  ETC. 
Bissell  Co.,  F. 

Empie,  Theo.  G. 

Humbtrd  Lumber  Co. 

Sand  Point  Lumber  &  Pole  Co.,  Ltd. 
Southern  Exchange  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

Worcester  Co.,  C.  H. 

Wyckoff  Pipe  &  Creosoting  Co. 

PORCELAIN.  (See  Insulating  Ma¬ 
terial,  China  and  Porcelain.) 
POTENTIOMETERS. 

Leeds  &  Northrup  Co. 

POWER  TRANSMISSION  MA¬ 
CHINERY. 

Link-Belt  Co. 

PRESSES,  DIES  AND  SPECIAL 
MACHINERY. 

Watson-Stillman  Co. 

PULLEYS. 

Rockwood  Mfg.  Co. 

PUMPS.  CENTRIFUGAL. 

Alberger  Pump  Co. 

PUMPS.  ELECTRIC. 

Sanitary  Pump  Co. 

PUMPS,  STEAM. 

Alberger  Condenser  Co. 

Alberger  Pump  Co. 

Deming  Co. 

Goulds  Mfg.  Co. 

PUMPS.  VACUUM. 

.\lberger  Condenser  Co. 
PURIFIERS.  FEED  WATER. 
Harrison  Safety  Boiler  Works. 

PUSH  BUTTONS. 

Manhattan  Electrical  Supply  Co. 
RAIL  BONDS. 

Chase-Shawmut  Co. 

Clark  Elec.  &  Mfg.  Co. 

Lord  Electric  Co. 

Roebling’s  Sons  Co.,  J.  A. 

Union  Electric  Co. 

REAMERS,  ADJUSTABLE. 
Cleveland  Twist  Drill  Co. 
REDUCING  WHEEL  INDI¬ 
CATORS. 

.\merican  Steam  Gauge  &  Valve 
Mfg.  Co. 

RECEPTACLES. 

Benjamin  Electric  Mfg.  Co. 

Federal  Electric  Co.  (Chicago). 
General  Electric  Co. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

RECEPTACLES,  SIGN. 

Federal  Electric  Co.  (Chicago). 
RECTIFIERS. 

General  Electric  Co. 

REFLECTORS. 

Frink,  I.  P. 

Goodwin  &  Kintz. 

Metropolitan  Elec.  Stage  Ltg.  Co. 
REPAIRING. 

Commonwealth  Edison  Co. 

Guarantee  Electric  Co. 

Heck,  Louis. 

RESISTANCE  UNITS. 
Cutler-Hammer  Mfg.  Co. 

Simplex  Elec.  Heating  Co. 

Ward  Leonard  Electric  Co. 

Wirt  &  Co.,  Chas. 

RESISTANCE  WIRE. 

Belden  Mfg.  Co. 

Driver-Harris  Wire  Co. 

Electrical  Alloy  Co. 

Prosser  &  Son,  Thos. 

RHEOSTATS. 

Crocker-Wheeler  Co. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Monitor  Sales  Dept. 

Schureman  Co,,  T.  L. 

Sundh  Electric  Co.  • 

Ward  Leonard  Electric  Co. 

ROPE  PRESERVATIVE. 

Cling  Surface  Mfg.  Co. 
ROSETTES. 

Hart  Mfg.  Co. 

Paiste  Co.,  H.  T. 

Sears,  Henry  D. 

Trumbull  Elec.  Mfg.  Co. 

SAL  AMMONIAC. 

Roessler  &  Hasslacher  Chem.  Co. 
SCHOOT.S  AND  COLLEGES. 

Rose  Polytechnic  Inst. 
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SCREWS. 

National  Acme  Mfg.  Co. 

SECOND-HAND  APPARATUS. 

Bell  Electric  Motor  Co. 

Bissell  Co.,  F. 

Greenboro  Supply  Co. 

Gregory  Electric  Co. 

.''ordan  Bros. 

dacGovern,  Archer  &  Co. 

Richter,  Eugene  L.,  Electric  Co. 
Rossiter,  MacGovern  &  Co. 

Station  Equipment  Co. 

Thompson,  Jr.,  Jos.  H. 

Yearsley,  Levene  &  Co. 
SEPARATORS.  (Oil  and  Steam.) 
Harrison  Safety  Boiler  Works. 
SHADE  HOLDERS. 

Hubbell,  Inc.,  Harvey. 

SHADES. 

Frink,  I.  P, 

Gillinder  &  Sons,  Inc. 

Hubbell,  Inc.,  Harvey. 

Phoenix  Glass  Co., 

SIGNS. 

Federal  Electric  Co.  (Chicago). 
Frink,  I.  P. 

SIGNS,  ELECTRIC. 

A.  &  W.  Electric  Sign  Co. 

Colonial  Sign  &  Ins.  Co. 

Haller  Sign  Works,  Inc, 

Reynolds  Elec.  Flasher  Mfg.  Co. 
SIGN  LETTERS. 

A.  &  W.  Electric  Sign  Co. 

Colonial  Sign  &  Ins.  Co. 

Federal  Electric  Co.  (Chicago). 
Haller  Sign  Works,  Inc. 

SLEEVING,  BRAIDED, 

Belden  Mfg.  Co. 

Machado  &  Roller. 

Roller-Smith  Co. 

Stromberg-Carlson  Tel.  Mfg.  Co. 
SOCKETS. 

Benjamin  Elec.  Mfg.  Co. 

Cleveland  Twist  Drill  Co. 

Fairmount  Elec.  Mfg.  Co. 

Federal  Electric  Co.  (Chicago). 
General  Electric  Co. 

Hubbell,  Inc.,  Harvey. 

Paiste  (To.,  H.  T, 

Sears,  Henry  D. 

SOCKETS,  TURNDOWN. 

Wirt  &  Co.,  Chas. 

SOLDER. 

Belden  Mfg.  Co. 

Stromberg-Carlson  Tel.  Mfg.  Co. 
SOLDERING  FLUX. 

Blake  Signal  &  Mfg.  Co. 
Chase-Shawmut  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
SOLDERING  IRONS. 

Simplex  Electric  Heatii^  Co. 

Vulcan  Elec.  Heating  Co. 
SOLENOIDS. 

Cutler-Hammer  Mfg.  Co. 

Schureman  Co.,  J.  L. 

Ward  Leonard  Elec.  Co. 

SPLICING  COMPOUND. 
Massachusetts  Chemical  Co. 
SPRINGS. 

Barnes  Co.,  Wallace. 

ST.^GE  LIGHTING  APPARATUS. 
Chase-Shawmut  Co. 

Frink,  I.  P. 

Johns-Manville  Co.,  H.  W. 
Metropolitan  Elec.  Stage  Ltg.  Co. 
ST.\PLES.  (See  Insulating  Ma¬ 
terials.  Staples.) 

STEAM  SEPARTORS. 

Liberty  Mfg.  Co. 

STEEL. 

American  Bridge  Co. 

STRAINERS. 

Liberty  Mfg.  Co. 

SUPPLIES.  (Electric  Railway.) 
Anderson  Mfg.  Co.,  A.  &  J.  M. 
Electric  Goods  Mfg.  Co. 
Johns-Manville  Co.,  H.  W. 

Ohio  Brass  Co. 

Union  Electric  _  Co. 

Western  Electric  Co. 

Westinghouse  Machine  Co. 
SUPPLIES.  (General  Electrical.) 
Bissell  Co.,  F. 

Central  Electric  Co. 

Doubleday-Hill  Elec.  Co. 

Manhattan  Electrical  Supply  Co. 
Montgomery  &  Co. 

Ostrander  «  Co.,  W.  R. 
Stuart-Howland  Co. 

Union  Electric  Co. 

Western  Electric  Co. 

SUPPLIES.  TELEPHONE. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Western  Electric  Co. 
.SWITCHBOARD  MATS. 
Massachusetts  Chemical  (To. 
SWITCHBOARDS. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Bissell  Co.,  F. 

Central  Electric  Co. 


Condit  Electrical  Mfg.  Co. 

Eaton  Elec.  M^.  Co. 

Electric  Mfg.  Q>. 

General  Electric  Co. 

Metropolitan  Switchboard  Co. 
Taunton-New  Bedford  Copper  Co. 
Trumbull  Elec.  Mfg.  Co. 

Wagner  Elec.  Mf^  Co. 

Western  Electric  Co. 
SWITCHBOARDS,  TELEPHONE. 
Stromberg;^Carlson  Tel.  Mfg.  Co. 
Western  Electric  Co. 
SWITCHBOARD  SUPPLIES. 

Condit  Electrical  Mfg.  Co. 
SWITCHES. 

Electric  Mfg.  Co. 

Kelman  Elec.  &  Mfg.  Co. 

Pacific  Elec.  &  Mfg.  Co. 

Taunton-New  Bedford  Copper  Co. 
Westinghouse  Electric  &  Mfg.  Co. 
SWITCHES.  KNIFE. 

Anderson  Mfg.  Co.,  A.  &  J.  M. 
Chase-Shawmut  Co. 

Cutter  Co. 

Taunton-New  Bedford  Copper  Co. 
Trumbull  Elec.  _M^.  Co. 

Western  Electric  (To. 

SWITCHES,  OIL. 

Condit  Electrical  Mfg.  Co. 

General  Electric  Co. 

High  Tension  Elec’l  Spec.  Co. 
SWITCHES.  SNAP. 

General  Electric  Co. 

Hart  Mfg.  Co. 

SWITCHES,  TIME. 

Bissell  Co^  F. 

Campbell  Electric  Co. 

TABLET  BOARDS. 

Bossert  Elec.  Constr.  Co. 

Pratt  Chuck  Co. 

TACHOMETERS. 

Schaeffer  &  Budenberg  Mfg.  Co. 
Schuchardt  &  Schutte. 

TAPS  AND  DIES. 

Carpenter  Tap  &  Die  Co.,  J.  M. 
Cleveland  Twist  Drill  Co. 
TERMINAL  BOXES. 

Pratt  Chuck  Co. 

TELEPHONES. 

Connecticut  Telep.  &  Elec.  Co. 
Manhattan  Elec’l  Supply  Co. 
Stromberg-Carlson  Tel.  Mfg.  Co. 
Stuart-Howland  Co. 

Western  Electric  Co. 

TELEPHONE  MAGNET  WIRE. 
Machado  &  Roller. 

Roller-Smith  Co. 

TESTING  APPARATUS. 

Central  Lab.  Supply  Co. 

Leeds  &  Northrup  Co. 

TESTING.  ELECTRICAL. 

Electrical  Testing  Laboratories. 
TESTING  LABORATORIES. 
Electrical  Testing  Laboratories. 
THEATRE  DIMMERS, 
Cutler-Hammer  Mfg.  Co. 

Simplex  Electric  Heating  Co. 

Ward  Leonard  Elec.  Co. 
THERMOMETERS. 

Leeds  &  Northrup  Co. 

Schaeffer  &  Budenberg  Mfg.  Co. 
TIES. 

Empie,  Theo.  G. 

Southern  Exchange  Co. 

TOOL  HOLDERS. 

Cleveland  Twist  Drill  Co. 

TOOLS,  CONSTRUCTION. 
Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 

Montgomery  &  Co. 

TOOLS,  LINEMEN’S. 

Cincinnati  Tool  Co. 

Klein  &  Sons,  Mathias. 
TRANSFORMERS. 

.\llis-Chalmers  Co. 

Campbell  Elec.  Co. 

Central  Electric  Co. 

Central  Lab.  Supply  Co. 
Crocker-Wheeler  Co. 

Duncan  Elec.  Mfg.  Co. 

Enterprise  Elec.  Mfg.  Co. 

Fort  Wayne  Electric  Works. 
General  Electric  Co. 

Kublman  Electric  Co. 

Moloney  Electric  Co. 

Packard  Electric  Co. 

Pittsburg  Transformer  Co. 

Wagner  Electric  Mfg.  Co. 

VV’estern  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
TRANSFORMERS,  BELL  RING¬ 
ING. 

Campbell  Electric  Co. 

TROLLEY  RETRIEVERS. 

Lord  Electric  Co. 

TROLLEY  WHEELS. 
Douhleday-Hill  Elec.  Co. 

TRUCKS.  STORAGE  BATTERY, 
AUTO. 

Westinghouse  Machine  Co. 


TUBE  CLEANERS. 

Liberty  Mfg.  Co. 

Roto  Co. 

TURBINES.  STEAM. 

Allis-Chalmers  Co. 

Ball  &  Wood  Co. 

General  Electric  Co. 

Western  Electric  Co. 

Westinghouse  Machine  Co. 

TWIST  DRILLS. 

Cleveland  Twist  Drill  Co. 

V.^CUUM  CLEANER. 

Spencer  Turbine  Cleaner  Co. 
VWCUUM  DRYING  AND  IM¬ 
PREGNATING  APPARATUS. 
Buffalo  Fdy.  &  Mach.  Co. 

Devine  Co.,  J.  P. 

VALVES. 

American  Steam  Gauge  &  Valve 

Mfg.  Co. 

Liberty  Mfg.  Co. 

VALVES,  CYLINDER  RELIEF.  * 
American  Steam  Gauge  &  Valve 

Mfg.  Co. 

Jenkins  Bros. 

Ludlow  Valve  Mfg.  Co. 

Sturgess  Eng’g  Dept 
VALVES.  POP  SAFETY. 

American  Steam  Gauge  &  Valve 

Mfg.  Co. 

VEHICLES.  ELECTRIC. 

Broc.  Carriage  &  Wagon  Co. 

General  Vehicle  Co. 

Studebaker  Automobile  Co. 
VIBRATORS. 

Shelton  Electric  Co. 

WASHING  MACHINES.  ELEC¬ 
TRIC. 

Automatic  Elec.  Washer  Co. 
WATERPROOFING. 

Mitchell,  W.  E.  G. 

Standard  Asphalt  &  Rubber  Co. 
WATER  PURIFYING  SYSTE.Vl. 
Harrison  Safety  Boiler  Works. 
WATER  WHEELS  AND  TUR¬ 
BINES. 

Allis-Chalmers  Co. 

Dayton  Globe  Iron  Works. 

Leffel  &  Co.,  James. 

Pelton  Water  Wheel  Co. 

Smith  Co.,  S.  Morgan. 

WATER  WHEEL  GOVERNORS. 
Lombard  Governor  Co. 

Ludlow  Valve  Mfg.  Co. 

Sturgess  EM’g  Dept. 

VV’oodward  (jovernor  Co. 

WELDED  FLANGES. 

Ball  &  Wood  Co. 

WINDING  MACHINERY. 
American  Ins.  Mach’y  Co. 

New  England  Butt  Co. 

WIRELESS  TELEGRAPH. 

Kunsch  &  Jaeger,  G.m.b.  H. 

WIRES.  RESISTANCE. 

Belden  Mfg.  Co. 

Driver-Harris  Wire  Co. 

Electrical  Alloy  Co. 

Prosser  &  Sons,  Thos. 

WIRE  ROPE  MACHINERY. 
American  Ins.  Mach’y  Co. 

WIRES  AND  CABLES. 

American  Electrical  Works. 

Atlantic  Insulated  Wire  &  Cable  Co. 
Bay  State  Ins.  Wire  &  Cable  Co. 
Belden  Mfg.  Co. 

Benedict  &  Burnham  Mfg.  Co. 
Bishop  Gutta  Percha  Co. 

Bridgeport  Brass  Co. 

Central  Electric  Co. 

Chicago  Ins.  Wire  Mfg.  Co. 

Detroit  Ins.  Wire  Co. 

Diamond  Rubber  Co. 

Driver-Harris  Wire  Co. 

Electric  Cable  Ce. 

General  Electric  Co. 

Heany  Fireproof  Wire  Co. 

Indiana  Rubber  &  Ins.  Wire  Co. 
Kerite  Insulated  Wire  &  Cable  Co. 
Lowell  Ins.  Wire  Co. 

Massachusetts  Electric  Mfg.  Co. 
Moore,  A.  F. 

National  Conduit  &  Cable  Co. 
National  India  Rubber  Co. 

New  York  Insulatel  Wire  Co. 
Okonite  Co. 

Phillips  Insulated  Wire  Co. 
Phosphor-Bronze  Smelting  Co. 
Roebling’s  Sons.  J.  A.  ^ 

Safety  Insulated  Wire  &  Cabl^^f 
Simplex  Electrical  Co. 

Standard  Underground 
Stromberg-Carlson  Telep. 

Waclark  Wire  Co.  m 

Waterbury  &  Co. 

Western  Electric  Co.  ^^k 
WOOD  preservi>;^H 
Wyckoff  Pipe  & 

X-RAY  APPARATI^^H 
Campbell  Electric 

Prague  Electric 
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y\RNOLD  CO.,  THE 

Engineers,  Constructors 

Electrical — Civil — Mechanical. 

181  La  Salle  Street,  Chicago 

D’UNGER,  PAUL  H. 

Electrical  &  Mechanical  Engineer 

with  The  Cuartas  Mining  Co., 

Guadalajara,  Mexico 

(Construction  work  in  Spanish 
speaking  countries. 

lyiERSHON.  RALPH  D. 

Consulting  Electrical  and 
Mechanical  Engineer 

Estimates,  Reports.  Plans.  Specifications  and 
Supervision  of  Electric  Lighting.  Railway  and  Power 
Plants.  Long  Distance  Power  Transmission 

New  York  60  Wall  Street 

Montreal  Street  Railway  Chambers 

gAEHR,  WILLIAM  A. 

Consulting  Engineer 

COMMERCIAL  NATIONAL  BANK  BLDG. 
CHICAGO.  ILL. 

PNTZ,  JUSTUS  B. 

Electrical  and  Mechanical  Engineer 
Designs,  Examinations,  Reports  and  Specifi¬ 
cations. 

Specialty:  Storage  Batteries  and  Accessories. 
Expert  in  Patent  Cases, 

32  South  Broad  St.  PHILADELPHIA  PA. 

PEPPER,  JR.,  DAVID 

Engineer  and  General  Contractor. 

Electric  Roads,  Water  Power  Plants,  General 
Contracts,  Reports  and  Estimates. 

1201  Chestnut  Street,  Philadelphia 

RARSTOW  &  CO.,  W.  S. 

(Incorporated) 

Engineers 

50  Pine  Street,  New  York 

Failing  Building,  Portland,  Ore. 

QRISSINGER,  ELWOOD 

(Consulting  Electrical  and  Mechanical  Engineer 
The  generation,  transmission  and  distribution  of 
power,  specializing  in :  The  relative  economy  of  pur¬ 
chased  power  vs.  Power  generated  by  individual 
plants.  Electrification  of  industrial  plants.  Expert 
advice  on  power  contracts,  rate  making  and  the 
raprovement  of  load  factor. 

924  White  Bldg.  292  Main  St.,  Buffalo,  N.  Y. 

R.  H.  PiEECE,  H.  A.  Robinson, 

S.  G.  Neilee,  £.  P.  Rich. 

filERCE,  RICHARDSON 
^  &  NEILER 

(Incorporated) 

Consulting  and  Designing  Engineers 
Manhattan  Building,  Chicago 

RATES,  PUTNAM  A. 

Consulting  Electrical  Engineer 

2  Rector  St.,  New  Yofk 

UILL,  HALBERT  P. 

CONSULTING  ENGINEER 

Producer  Gas  Plants  for  Power  and 
Industrial  Purposes. 

ELECTRIC.\L  INSTALLATIONS 

SO  CHURCH  STREET  NEW  YORK 

piLLSBURY,  CHARLES  L. 

Consulting  Engineer 

Electrical  and  Mechanical 

Consulting  Engineer  to  Minnesota 

State  Board  of  Control 

Suite  206.  Metropolitan  Life  Building, 
MINNEAPOLIS.  MINN. 

RAUM  &  CO.,  F.  G. 

Engineers  and  Constructors  ^ 

Complete  Hydro-Electric  Power  Development 
Electric  Power  Transmission  Systems. 
1406-8  Chronicle  Bldg.,  San  Francisco,  Cal. 

UOAR,  F.  EMERSON 

ENGINEER 

ELECTRICAL— ILLUMINATING 

Metropolis  Bank  Building, 

San  Francisco,  Calif. 

pEED,  W.  EDGAR 

Consulting  Electrical  Engineer 
Estimates,  Reports,  Plans.  Specifications 
and  Supervision  of  Lighting.  Railway,  Indus¬ 
trial  and  Power  Installations,  Power  Trans¬ 
mission,  Etc. 

Machesney  Building,  PITTSBURGH,  P.\. 

RYLLESBY  &  CO.,  H.  M. 

(Incorporated) 

ENGINEERS 

Light,  Power  and  Hydraulic  Plants. 
Design,  Construct  and  Operate  Railways. 
Examinations  and  Reports. 

American  Trust  Bldg.,  Chicago,  Ill. 

UUMPHREY,  C.  W. 

*  *  Consulting  and  Designing  Engineer. 

Examinations,  Estimates.  Reports,  Plans.  Speci¬ 
fications,  Supervision  and  Management  of  Electric 
Lighting.  Power  and  Railway  Plants. 

High  Tension  Power  Transmission.  Hydro-Electric 
Developments,  and  Electrification  of  Industrial 
Plants. 

The  Rookery  Tel.  Harrison  2171  Chicago 

5ANDERSON  &  PORTER 

Engineers  and  Contractors 

Reports,  Designs,  Construction.  Management 
Hydro-Electric  Developments. 

Railway,  Light  and  Power  Properties. 

New  York  San  Francisco 

(^RAVATH,  JAMES  R. 

Consulting  Illuminating 
Engineer 

Telephone,  Harrison  2196 

590  Old  Colony  Building,  Chicago 

Dugald  C.  Jackson,  C.E. 

Wm.  B.  Jackson,  M.E. 

JACKSON,  D.  C.  &  WM.  B. 

J  Engineers,  Experts 

Members  American  Institute  of  Electrical  En¬ 
gineers,  American  Society  of  Mechanical  En¬ 
gineers,  American  Society  of  Civil  Engineers, 
('hicago  Boston 

Frederick  Sargent.  A.  D.  Lundy. 

3ARGENT  &  LUNDY 

Engineers 

Jackson  and  Michigan  Blvds., 

Chicago,  III. 

QRAWFJNS,  GEO.  W. 

Designing  and  (insulting  Engineer 
MECHANICA  L— STRUCTURAL— ELEC¬ 
TRICAL.  Power  Plants  for  Railway,  Lighting 
and  Power  Purposes. 

First  National  Bank  Bldg.,  Chicago 

JALONICK,  HARTOELL,  B.s.E.E. 

J  (Assoc.  Amer.  Inst.  Elec.  Engs.) 

CONSULTING  MECHANICAL  and  ELECTRICAL 
ENGINEER 

Light  and  Power  Plant  Design  and  Installation, 
Steam  and  Hydro-Electric;  Examinations  Estimates 
and  Reports;  Plant  Economics,  Long  Distance  Power 
Transmission,  Etc. 

7  PIONEER  PLAZA,  EL  PASO  TEXAS 

3CHOTT,  W.  H. 

Engineer 

Designing,  Consulting,  Constructing 

125  Monroe  St.  CHICAGO 

[)OBLE,  ROBERT  Me  F. 

(k>nsulting  and  Supervising 
Engineer 

417  Centur>’  Bldg.,  Denver, Colorado 

0.  E.  McMeans  Chas,  a.  Tripp 

Am.  Soc.  M.  E.  Amer.  Inst.  E.E. 

M'^MEANS  &  TRIPP 

ENGINEERS 

Electric  Light  and  Power  Plants.  Steam 
Heating.  Factory  Buildings  and  Complete 
Equipment.  Examinations.  Reports.  Expert 
Testimony. 

607  State  Life  Bldg.,  Indianapolis. 

CMITH,  KERRY  &  CHACE 

Engineers 

Hydraulic,  Steam.  Electric.  Railway.  Municipal  In| 
dustrial.  W.U.Codeused.  Cable  Address  "Smithco  ” 

Toronto — Winnipeg — Calgary 

Cecil  B.  Smith.  J.  G.  G.  Kerry.  W.  G.  Chace. 

^A|pGL  &  DAY 

^^^^^EERS,  CONSTRUCTORS 
Plants 

Public  Utilities 

j^^^^^^l^^l^treet,  Philadelphia,  Pa. 

Samuel  G.  McMeen.  Kempstee  B.  Millee. 

lyicMEEN  &  MILLER 

Telephone  Engineers 

Plans.  Estimates,  Evaluations.Reports.Consultation, 
Supervision.  Solicitors  of  U.  S.  and  Foreign  Patents 

1454-1458  Monadnock  Block,  Chicago 

333  Grant  -\ve.  San  Francisco 

3TORER,  SIMON  B. 

Consulting  Electrical  Engineer, 
Power  Contracts  and 

Rate  Making 

Railway  &  Power  Transmission  Systems 
University  Block,  Syracuse,  N.  Y, 

'Phone  Grand  1100 

WESTERN  ENGINEERING 
&  CONSTRUCTION  CO. 


N.  J.  Neall. 


Percy  U.  Thomas. 


■^AGNER,  HERBERT  A. 

Engineer 

Railway,  Lighting  &  Power  Plants 
60  Wall  Street  New  York  City 


yHOMAS  &  NEALL 


High  Tension  TransmWsion. 

Special  Investigations.  Design,  Supervision, 
•  Advice. 

Lightning  Protection. 

New  York;  2  Rector  St.  Boston:  12  Pearl  St. 


Consulting  Engineers  and  Contractors 
Electric  Railway,  Lighting. 

Heating  and  Power  Plants. 

506  Merrill  Building  Milwaukee,  Wis 


the  professional 

rMO  -v/ 


WHITE  &  CO.,  J.  G..  Inc. 

Engineers,  Contractors 

London  Correspondents,  J.  G.  White  &  Co., 
Ltd.,  9  Cloak  Lane,  Cannon  St. 

Princioal  Philippine  Office,  Manila,  P.  I. 
41-43  Wall  St.,  43-49  Exchange  PI..  New  York. 


Your  card  in  this  space  will 
reach  the  men  you  are  trying 
to  do  business  with — a  larger  num¬ 
ber  of  them  than  through  any  other 
publication. 


DIRECTORY 

OF  THE 

Electrical  World 


Introduces  engineers  to  a  larger  clientele 
than  any  other  publication. 


CXPERT  POWER  STATION  ENGINEER. 
^  — Graduate  E.  E.  and  M.  E. ;  8  years’  ex¬ 

perience  in  design  and  operation  steam  and 
gas  plants,  A.  C.  and  D.  C.  power  distribution, 
all  commercial  voltages.  Knows  how  to_  get 
highest  economy  technically  and  commercially. 
Now  with  big  manufacturing  company,  wants 
to  take  position  as  engineer  or  manager  of 
power  plant.  Has  A-i  references  and  expects 
$130  a  month.  Address  5681,  care  of  Elec¬ 
trical  World,  New  York. 


EXPERIENCED  electrical  engineer,  thor- 
^  oughly  familiar  with  electrical  and  me¬ 
chanical  design  of  direct-current  machinery  of 
all  types  and  sizes,  wishes  to  act  as  consulting 
designing  engineer,  to  manufacturers;  technical 
graduate;  8  years’  experience;  specially  quali¬ 
fied  to  design  first-class  apparatus  at  minimum 
manufacturing  cost.  Address  No.  5598,  care  of 
Electrical  World,  590  Old  Colony  Bldg.,  Chi¬ 
cago,  Ill. 


POSiriONS  WANTED 


The  rate  for  "Positions  Wanted"  advertise¬ 
ments  of  forty  words  or  less  is  one  dollar  an 
insertion;  additional  words  two  cents  each, 
payable  in  advance.  Remittances  and  copy 
should  reach  this  office  not  later  than  Monday, 
12  o'clock  noon,  for  the  next  succeeding  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 


CHANTED  to  hear  from  electric  light  com- 
^  panics  that  might  utilize  services  of  grad¬ 
uate,  30  years  old.  Experience:  4  years  engine 
repairs,  6  years  testing  electric  apparatus,  4 
years  present  employer.  Address  No.  5720, 
care  of  Electrical  World,  New  York. 


POSITION  WANTED.— By  a  high-class  me- 
^  chanic,  who  has  specialized  in  small  elec¬ 
trical  goods  and  is  familiar  with  methods  of 
development  and  economical  manufacture.  Is 
also  an  expert  in  patent  matters,  having  done 
considerable  original  work.  An  interview  is  re¬ 
quested.  Address  No.  5692,  care  of  Electrical 
World. 


•pECHNICAL  GRADUATE,  progressive,  prac- 
*  tical,  age  28,  married,  familiar  with  de¬ 
sign  and  operation  of  electrical  and  mechanical 
power  distributions,  electric  motor  applications 
and  electric  lighting  installations  and  who  has 
done  some  work  in  power  plant  and  industrial 
building  design,  now  in  engineering  depart¬ 
ment  of  large  industrial  corporation,  can  swing 
a  bigger  job  and  wants  one.  Draughting  room, 
office  and  construction  experience.  Capable  of 
developing  labor-saving  methods  and  devices. 
Good  executive  and  correspondent.  Salary, 
$1,800;  employer  to  pay  moving  expenses  from 
near  New  York  to  new  location.  Address  Box 
No.  5688,  Electrical  World. 


POSITION  WANTED.  —  Electrician,  eight 
*  years  in  industrial  plant,  electric  vehicles, 
storage  battery  works,  etc.,  desires  similar  posi¬ 
tion  or  with  contractor.  Not  looking  for  snap, 
want  work  with  chance  for  advancement.  Age 
30.  Address  No.  5745,  care  of  Electrical 
World,  590  Old  Colony  Bldg.,  Chicago. 


POSITION  WANTED.— Graduate  of  Boston 
*  Tech.;  five  years’  experience  in  direct -cur- 


_  five  years’  experience  in  direct-cur¬ 
rent  dynamo  design,  power-plant  desi^,  con¬ 
struction  and  operation,  familiar  with  office,  de¬ 
tails  of  lighting  department  of  central  station, 
desires  position  as  superintendent  or  manager 
of  small  plant.  Address  5721,  care  of  Elec¬ 
trical  World,  New  York. 


{Continued  on  Page  77.) 


AMERICAN  BRIDGE  COMPANY 

OF  NEW  YORK 


Mill  Building,  Goldfield  Consolidated  Mines  Company,  Goldfield,  Nevada 

General  Offices:  Hudson  Terminal,  30  Church  Street,  New  York 
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5SO*Volt  M.  P.  Comp 
Conoraforo 

K.W.  Speed 

I  15  Sprag[ue-Lundell  ...1200 

3  2254  Westinghouse  ....  975 

1  25  Triumph,  M.  P....  950 

2  30  Westinghouse . 900 

I  5s  Gen.  Elec .  9So 

1  100  Gen.  Elec.,  M.P.  4.  650 

I  120  Wcst’h’g’se,  4  pole.  625 

1  150  West’h’g’se,  6  pole.  550 

1  200  West’h’g’se,  6  pole.  510 

2  500  West’g’h’se,  6  pole.  350 

I  500  Westinghouse . 320 


660*Volt  Railway  Motor 
H.P. 

62  30  H.P.  Walker,  type  33 
S,  brand  new,  with 
gears  and  8[ear  cases, 
3^  or  4-in.  axles, 
ratio  14*67.  Special 
bargain . 


View  in  Works  of  Gregory  Electric  Co. 


The  attention  of  Central  Stations  is 
called  to  our  constantly  increasing 
stock  of  generators.  Now  is  the  time 
to  secure  Bargains  and  prepare  for 
the  Fall  Rush  of  business. 

Send  for  our  Monthly  Bargain 
sheet  showing  complete  list.  All  ma¬ 
chines  listed  are  actually  in  stock. 


M  P.  1  25-Volt  D.  C.  Comp 
Conarators 


Lights.  Speed 

1  50  Browning  .  850 

2  75  Northern  . 1100 

2  100  Northern  . 1100 

2  125  Triumph  . 1400 

I  125  Westinghouse,  M.P..1200 
I  135  Crocker-Wheeler  ...1300 
I  150  Aaron,  854  K.W....1200 
I  150  Peerless,  M.P . 1450 

3  150  Cincinnati  . 1100 

I  150  Robbins  &  Myers...  1250 

I  150  Jantz  &  Leist . 1150 

I  180  Amer.  Eng.  Co . 1350 

I  180  Robbins  &  Myers...  975 
I  200  Siemens  &  Halske..i28a 

1  210  Western  Elec . 1650 

2  210  Milwaukee . 1250 

I  210  Sturterant . 1000 

I  210  Westinghouse . 1200 

3  210  Gen.  Elec.,  C.E . 1200 

I  225  Nat’l  M.P . 1350 

t  225  Ft.  Wayne . 1450 

I  225  Gen.  Elec.,  I3^K.W.  850 

I  270  Northern  . 1125 

I  270  Westinghouse . ii5* 

I  270  Bullock,  M.P . 1050 

I  270  National,  M.P . 625 

I  300  Milwaukee,  M.P....  750 
I  325  Amer.  Eng.  Co..'..  850 
I  350  Sprague-Lundell  . . .  875 

I  350  Fisher  .  850 

I  350  Peerless  . 1000 

1  350  Ft  Wayne . 1200 

I  400  Crocker- Wheeler  ...  850 

I  450  Quaker  City  . 1000 

I  540  Northern,  M.P.,  30 

K.W.,  comp.,  dir.  con. 

Erie  Ball  engine....  350 

1  600  Card,  M.P .  750 

2  .600  Gen.  Elec.,  C.L....1050 

1  650  Westin^ouse . 900 

I  650  Amer.  Eng.  Co .  700 

I  700  Northern  .  825 

I  800  Westinghouse,  M.P.  850 

I  800  Fisher,  M.P .  685 

I  900  Northern  .  825 

I  1000  National,  M.P .  950 

I  1000  Western  Elec .  450 

I  1350  Bullock  .  850 

1  1350  Gen.  Elec.,  75  K.W., 

d.  c.  to  Ames  comp, 
engine .  270 

2  1800  Eddy,  too  K.W .  650 

2  1800  Triuirah  .  700 

I  1800  Gen.  Elec,,  too  K.W., 

3-wire  unit . 275 

I  2000  Gen.  Elec.,  120  K.W., 
comp.,  d.c.  to  Ideal 

engine  .  250 

I  2500  Western  Elec.,  150 
K.W.,  new,  comp.,  d. 
c.  ta  Bail  &  Wood 
engine .  250 


3  90  Gen.  Elec.,  A.  S . 1 

I  9a  Westinghouse,  slotted 
armature  . 

1  100  Ft.  Wayne,  Type 

W.  A.  L . 

2  120  Gen.  Elec.,  A.  120... 

I  120  Westinghouse . 


Bargains  tor  Sale 

•0*Cyala  Allarimlara 


K.W.  Speed 

I  40  Westinghouse . 900 

I  45  Westinghouse . 900 

I  50  Westinghouse,  a-phase  900 

I  60  Westinghouse . 900 

I  60  Westinghouse,  2-phase  900 

I  6a  Gen.  Elec.,  A.S . 900 

I  75  Ft  Wayne,  W.A.L. . .  600 

1  100  Gen.  Elec.,  550  Tolts, 

A.P.,  j-phase  . 900 

2  100  Gen.  Elec.,  A.T.,  3- 

phase  .  900 

I  no  Ft  Wayne,  3-phase, 
revolving  field,  direct- 
con.  to  Ideal  engine..  257 

1  120  Gen.  Elec.,  A.S.,  120  900 

2  150  Westinghouse,  2-phase  600 
I  180  Westinghouse,  3-phase  514 

1  200  Westinghouse,  3-phase, 

revolv.  field,  440  volts.  600 

2  30a  Gen.  Elec.,  A.S.B.,  re¬ 

volving  field .  450 

I  300  Gen.  Elec.,  A.  T.,  3- 

phase  .  730 

I  40a  Westinghouse,  3-phase  400 


Ara  MaoMnaa 

K.W.  Si 

2  50  It.  T-H.,  9.6  amp.,  ring 

armit . 

I  too  It  9.6  amp..  Ft  Wayne 
Wo^,  No.  9 A,  self¬ 
oiler  . . 

1  125  It  9.6  amp..  Brush 

Na.  II,  with  oil  regu¬ 
lator  . 

2  150  It.  9.6  amp..  Brush 

No.  13  A,  4-circuit, 
with  oil  regulator.... 


500-Valt  D.C.  Matara 

5.P.  Speed 

I  1 54  Crocker- Wheeler  .1550 

I  2  Holtzer-Cabot  ....1225 

I  2  Gen.  Elec..  C.E...iaoo 

I  2^  Holtzer-Caoot  ....1450 

I  2^  Browning  . 1390 

I  3  Ft.  Wayne,  M.P..22oa 

I  3  Gen.  Elec.,  C.E. ..itou 

I  4^  Aaron,  M.P . iiea 

I  5  Barriett,  M.P . lasa 

I  S  Northern,  M.P., 

var.  speed. ..  .400-1600 
I  5  Northern,  back- 

? eared  .  19a 

Irocker- Wheeler  .1325 

I  Wagner,  M.P 145a 

I  Bullock,  enclosed.  1650 

I  7J4  Paragon,  M.P....1500 

I  to  Westingh  ouse, 

crane  motor . 75a 

I  10  Paragon,  M.P....ii5e 

I  10  West.  Elec.,  M.P..112S 

3  10  ,  Gen.  Elec.,  C.E...  1500 

I  10  Holtzer-Cabot  ....1275 

I  10  Gen.  Elec .  80a 

I  10  Westinghouse  ....125a 

I  12  Jenney  . i6aa 

I  12  Thomson-Housten  140a 

I  12  Amer.  Eng.  Ca...i2aa 

I  IS  Commercial,  M.P.isaa 

I  IS  Paragon,  M.P....iaaa 

I  IS  Gibbs,  M.P .  725 

I  20  Sturtevant .  75a 

I  20  Sprague-Lundell.  lala 

I  20  Lundell,  M.P .  725 

10  30  Walker,  series, 

hack-geared  . .  .483-100 
I  30  Triumph,  M.P....  830 

2  35  Bernard,  M.P....  525 


2B-Cyoia  Altoriuitora 

K.W.  Si 

I  8s  Westinghouse,  i-phase, 
revolving  field,  440 

volts  . 

I  13a  Westinghouse,  3-phase, 
440  volts,  revolving 

field  type . 

a  275  Westinghouse, jj-phase, 
revolving  field,  6600 
volts  . 

1  25a  Westinghouse,  rotary 

converter,  550-600 
volts,  direct  and  3- 
phase,  25-cycle,  alter- 
natinp: . 

2  440  Westinghouse,  3-phase, 

revolving  field,  440 
volts  . 


125-158  Cyala  Altarnalara 

K.W.  Speed 

1  30  National,  comp., 

toothed  armature....  1500 

2  8a  Gen.  Elec.,  A.  60....  1500 

2  8a  Gen.  Elec.,  A.  S . 1500 

I  8e  Westinghouse . 165a 

I  70  T-H..  A.  70 . 1070 

I  75  Ft.  Wayne,  W.A - 1050 


Speed 

M  West.  Elec . 1500 

M  Ft.  Wayne,  M.P..1500 
H  Westinghouse  ....1300 
I  West.  Elec . 2400 


eSTABLISHCO  1893  jlNCORPO  RATED; 

Electrical  Apparatus  of  All  Kinds. 

WEST  STREET  BLOG.,  90  WEST  STREET,  NEW  YORK  TELEPHONE,  CORTLANDT  6975-6 

We  have  Just  Purchased  Complete  Plant  Consisting  of  the  Following  2-Phase,  60-Cycle,  220-Volt 
Alternating  Metors,  Complete  with  Rails,  Pulley  and  Auto  Starters t 

I — 2  H.P.  Westinghouse,  Type  C,  1700  R.P.M.  2 — 30  H.P.  Westinghouse,  Type  C,  850  R.P.M. 

1 —  2  H.P.  Westinghouse,  Type  CCL,  1120  R.P.M.  i — 35  H.P.  fieneral  Electric,  Type  K,  900  R.P.M. 

2 —  3  H.P.  Westinghouse,  Type  CCI-,  1:20  R.P.M.  3 — 40  H.P.  Westinghouse,  Type  C,  850  R.P.M. 

1 — 5  H.P.  Westinghouse,  Type  CCL,  1120  R.P.M.  i — 40  H.P.  Westinghouse,  Type  CCL,  1120  R.P.M. 

1 —  10  H.P.  Westinghouse,  Type  CCL,  1120  R.P.M.  2 — so  H.P.  Westinghouse,  Type  C,  850  R.P.M. 

2 —  10  H.P.  Westinghouse,  Type  H.  1120  R.P.M.  4 — 30  H.P.  Westinghouse,  Type  CCL,  850  R.P.M. 

3 —  IS  H.P.  Westinghouse,  Type  CCL,  1120  R.P.M.  i — 50  H.P.  General  Electric,  Type  K,  720  R.P.M. 

I — 20  H.P.  Westinghouse,  Tyi)e  CCL,  1120  R.P.M. 

WRITE  US  FOR  FULL  PARTICULARS  OF  THE  ABOVE. 

SEND  FOR  LIST  OF  POWER  HOUSE  EQUIPMENT  AND  OTHER  ELECTRICAL  APPARATUS 


'^"REram;$HOPf|  ' 

MARKeT  ST.,  CHtCMKi 

FIRST-GUS$  EQOIMIERT  THROOGHOOT' 


reduces  the  working  capacity  of  a  motor  or  dynamo,  wears  out  the 
commutator,  wastes  power  and  may  cause  a  fire.  All  of 
this  may  be  avoided  if  you  use 


The  only  article  that  will  prevent  sparking.  Will  keep  the  commutator 
in  good  condition  and  prevent  cutting.  Abrolutely 
will  not  gum  the  brushes. 

It  will  pat  that  high  gloM  on  the  coNimatator  yoo  have  so  long  soaght  after 

Send  for  Stick  50c.  PER  STICK  $5.00  PER  DOZ. 

PorSalebyAll  IF  ■Ifsl  rMMAII  ft  TO  Sole 

Supply  Houses  or  iillrttlUlMIl  O  WWa  Manufacturers 

Room  411—130  Dearborn  St..  CHICAGO 


dynamos,  ARMATURES,  MOTOFIS,  ARC  LAMPtf 
INSTRUMENTS.  HIGH  GRADE  MACHINE  ! 

WORK  OF  all  kinds  ^ 


CITUATION  WANTED.— By  pracUcal  man 
as  foreman  or  superintendent  for  construc¬ 
tion  of  electric  railroad  and  signal  and  tele¬ 
phone  system;  16  years’  experience,  including 
line  and  submarine  work.  Holding  N.  Y.  City 
engineer’s  license.  Capable  of  erecting  any 
plant  of  steam,  electric  and  refrigerating.  Any 
country  or  part  of  country.  Four  languages 
spoken.  Address  No.  5740,  care  of  Electrical 
World,  New  York. 


VU ANTED. — Mechanical  draftsmen,  with  ex- 
”  perience  on  electrical  apparatus,  gener¬ 
ators,  motors  and  transformers.  State  experi¬ 
ence  and  salary  expected.  Only  first-class  men 
need  appl^  .4ddress  Chief  Draftsman.  West¬ 
inghouse  Electric  &  Mfg.  Co.,  East  Pittsburg, 
Pa. 


(Continued  from  page  75.) 


AN  with  salesmanship  ability,  30  years  old, 
technical  graduate,  eight  years’  experi¬ 
ence  in  mechanical  and  electrical  engineering, 
desires  to  locate  with  manufacturing  company. 
Will  take  inside  work  until  familiar  with  line 
of  goods.  Address  5746,  care  of  Electrical 
World,  New  York. 


l_I  ELP  WANTED. — An  experienced  factory 
*  *  man,  in  building  both  alternating  and  di¬ 
rect  curreiit  motors  and  generators.  Must  be 
familiar  with  modern  methods  for  reducing 
manufacturing  costs,  capable  of  handling  men 
and  a  hustler.  State  age,  qualifications  and 
salary  expected.  Address  Ideal  Electric  &  Mfg. 
Co.,  Mansfield,  Ohio. 


WANTED — Opportunity.  Engineer,  age 
30,  whose  chief  experience  has  been 
In  superintending  the  construction  of 
large,  fireproof  buildings  and  the  equip¬ 
ment  of  power  plants  and  electrical  In¬ 
stallations,  would  like  to  change  his 
present  position  to  one  with  a  firm  of 
architects,  contractors  or  consulting  en¬ 
gineers.  Has  some  capital.  Can  go 
anywhere.  Address  No.  5733,  care  of 
Electrical  World,  New  York. 


CLECTRICAL  ENGINEER  desires  position 
with  manufacturing  company  of  electrical 
machinery.  Experienced  in  the  electrical  and 
mechanical  design  of  motors  and  generators, 
thoroughly  familiar  with  shop  and  office  sys¬ 
tem;  solicits  correspondence  or  personal  inter¬ 
view.  Address  No.  5747,  care  of  Electrical 
World,  New  York. 


piRST-CLASS  mechanical  draftsman  and 
•  designer  who  has  had  extended  ex¬ 
perience  on  steam  engine  design,  also  one 
thoroughly  familiar  with  the  mechanical 
design  of  electrical  apparatus,  wanted 
for  permanent  positions.  Only  competent 
men  need  apply  by  giving  full  particulars 
about  age,  education,  experience  and  sal¬ 
ary  expected.  Address  Englneer-in- 
charge.  Drawing  Office,  General  Electric 
Co.,  West  Lynn,  Mass. 


POSITION  WANTED. — As  manager  of  street 
*  railway  or  lighting  property^  by  well  quali¬ 
fied  married  man,  who  can  furnish  satisfactory 
references  and  make  good  what  is  said  in  them 
should  he  be  employed.  Address  No.  5748, 
care  of  Electrical  World,  New  York. 


The  rate  for  "Help  Wanted"  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  in  advance.  Remittances  and 
copy  should  reach  this  office  not  later  than 
.Monday,  12  o’clock  noon,  for  the  next  succeed¬ 
ing  issue. 

Replies  may  be  sent  in  care  of  Electrical 
World,  239  West  Thirty-ninth  Street,  New 
York,  or  590  Old  Colony  Building,  Chicago,  as 
advertisers  may  desire. 

(In  replying  to  a  “Want”  advertisement, 
original  letters  of  recommendation  should  NOT 
he  forwarded.) 


HU  ANT  ED. — By  consulting  engineer,  a  so- 
licitor  well  acquainted  among  architects 
and  builders  in  New  York  and  vicinity,  to  ob¬ 
tain  propositions  on  industrial  engineering  and 
design  of  isolated  plants.  Give  full  particu¬ 
lars  and  salary  expected.  Address  No.  5744, 
care  of  Electrical  World,  New  York. 


HU  ANTED. — Position  as  superintendent  of 
plant  in 'Southwestern  town  from  5,000  to 
20,000  population.  Cornell  graduate,  _  age  27, 
three  years’  experience  in  construction  and 
central  station  work.  Would  also  consider  po¬ 
sition  in  charge  of  meter  department  in  larger 
town.  Address  No.  5749,  care  of  Electrical 
World,  590  Old  Colony  Building,  Chicago,  Ill. 


EXPERIENCED  salesman  for  electrical  sup- 
^  plies.  One  who  has  a  clientage  in  Penn¬ 
sylvania,  New  York  or  Eastern  territory  pre¬ 
ferred.  Must  be  of  good  character  and  habits 
and  come  well  recommended.  Address,  giving 
age,  experience  and  salary  expected.  No.  3741, 
care  of  Electrical  World,  New  York. 


ELECTRICAL  ENGINEER,  with  first-class 
experience  in  steel  mill  practice,  desires 
position  as  electrical  superintendent  with  steel 
company  or  any  company  with  large  power 
'  qutpment.  Similiar  position,  but  will  make 
change.  Desire  Eastern  location.  Technical 
graduate,  member  of  Assocn.  E.  E.  I.  &  S. 
Industry.  References.  Address  K.  V.  A.,  No. 
'7.30,  care  of  Electrical  World,  New  York. 


HUANTED. — Manufacturers’  agents  and  sales- 
”  men  on  commission  by  manufacturers  of 
a  high-prade  incandescent  electric  lamp.  Ad¬ 
dress  No.  3320,  care  of  Electrical  World,  New 
York. 


HUANTED. — An  experienced  Electrical  En- 
^  gineer  thoroughly  familiar  with  the  elec¬ 
trical  and  mechanical  design  of  Induction  Mo¬ 
tors.  Must  be  a  technical  graduate.  Write 
fully,  giving  age,  qualifications,  exi>erience  and 
salary  expected.  Address  No.  5732,  care  of 
Electrical  World,  New  York. 


I^ETER  MEN. — Wanted,  men  interested  in 
meter  and  instrument  work,  to  take  up 
the  course  on  “Electrical  Measuring  Instru¬ 
ments  and  Meters,”  as  prepared  by  the  Fort 
Wayne  Electrical  Correspondence  School,  Fort 
Wayne,  Ind.  Write  for  free  catalogue  giving 
information  on  meter  testing. 


POSITION  WANTED.— As  helper  by  elec¬ 
trical  trade  school  graduate.  I  am  famil¬ 
iar  with  every  branch  of  the  trade;  would  like 
;>osition  in  central  station  or  electrical  supply 
'louse.  Address  No.  5737,  care. of  Electrical 
'irld.  New  York. 


(Continued  on  page  78.) 
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GAS  ENGINE — Special  Barsaio 

85  H.P.  Westinghouse  3-cylinder,  vertical  gas  engine,  perfect  condition. 
175  K.W.  Westinghouse  2-ph.,  60-cy.,  2,200-v.  Generator,  direct  con. 
250  H.P.  Buckeye  Tandem  Comp.  Engine. 

55#  VpLT  APPARATUS 

400  K.W .  Crocker- Wheeler,  dir.  con.  Bates  Corliss  tandem  engine. 

250  K.W.  Wghse.,  dir.  con.  Hamilton  Corliss  tandem  engine. 

225  K.W.  G.  E.,  dir.  con.  Ideal  tandem  engine. 

225  K.W.  G.  E.,  dir.  con.  Clarke  simple  engine. 

500  K.W.  Bullock,  6-poie,  belted  type. 

500  K.W.  General  Electric,  6-pole. 

350  K.W.  Bullock,  8-pole. 

300  K.W.  Westinghouse,  6-pole. 

225  K.W.  Westinghouse,  6-pole, 

200  K.W.  G.  E.  and  Westinghouse,  4-pole. 

150  K.W.  General  Electric,  6-pole. 

100  K.W.  Westinghouse,  6-poIe. 

Large  stock  of  motors. 

22*  TO  2M  VOLT  APPARATUS 
800  K.W.,  400  K.W.,  200  K.W.  and  120  K.W.  three-wire  direct  con¬ 
nected  sets. 


75  K.W.  Sturtevant,  8-pole,  dir.  con.  Sturvetant  hor.  engine. 

75  K.W.  G.  E.,  6-pole,  dir.  con.  Watertown  engine. 

150  K.W,  G.  E.,  6-pole,  belted  type. 

125  K.W.  C.  &  C..  belted  type. 

75  K.W.  C.  &  C.,  belted  type. 

25  H.P.  WestiMhouse  Motor. 

Two  30  K.W.  Westinghouse,  belted. 

11#  TO  125  VOLT  APPARATUS 

100  K.W.  Crocker- Wheeler,  dir.  con.  Harrisburg  engine. 

50  K.W.  Westinghouse,  dir.  con.  Ideal  engine. 

40  K.W.  S[>rague,  dir.  con.  vertical  engine. 

60  K.W.  General  Electric,  6-pole  dir.  con.  Harrisburg  engine. 

45  K.W.  General  Electric,  4-p>ole  belted. 

85  K.W.  General  Electric,  6-pole  belted. 

Two  25  K.W.  General  Electric  belted. 

Complete  stock  of  125-volt  belted  dynamos  and  motors. 
ALTERNATING  CURRENT  APPARATUS 
Send  for  complete  Stock  List  of  single,  2-  and  3-phase  belted  and 
direct  connected  units. 

,  ENGINES  AND  BOILERS 

Send  for  complete  Stock  List. 


Joseph  H.  Thompson,  Jr.  n 


^LooKalXlicsc^Bspoalii^^ 

on  New  and  Used 


Electrical  \iaclilner>^ 

t — 13x12,  Erie  City  Automatic  Steam  Engines,  120  HP  at  300^ 

RPM  on  100  lbs.  Steam  Pressure,  each  -  -  .  $430.00 

i— 90  KW  1 100  V  1 100  RPM  SUndard  Mfg.  Co.  133  cycle,  single 
phase  Alternators,  complete  with  base,  pulley,  field  regulator 
and  exciter,  each,  ......  $475.00 

S — 50  KW  25  to  60  cycle  Transformers,  new— original  value, 

$1500.00 — Our  price  for  both  ....  $1000.00 

AS  GOOD  AS  NEW 

Bargain  Booklet  Number  Two  shows  many  more  at  just  as  attractive 
prices.  Write  for  it.  It  is  worth  your  while. 


The  F.  Bissell  Company. 


V. 


Toledo,  Oklo 


220-250  VOLT  DIRECT  CONNECTED  AND 
BELTED  UNITS 

Direct  Currenti  Immediate  Delivery 

One  100  K.  W.  Walker  D.  C.  to  Watertown  engine. 

One  7  5  K.  W.  General  Electric  D.C.  to  Harrisburg  engine 
One  50  K.  W.  Walker  D.C.  to  Watertown  engine. 

One  35  K.  W.  C.  &  C.  D.C.  to  P^ne  engine. 

Two  15  K.  W.  Crocker- Wheeler  D.C.  to  gas  engines. 
One  200  K  W.  Crocker- Wheeler,  3  bearing,  450  RPM. 
One  125  K.  W.  C.  &  C.,  6  pole,  450  RPM. 

One  100  K.  W.  General  jElectric,  4  pole,  form  H,  650  RPM. 
Two  100  K.  W.  Crocker- Wheeler,  6  pole,  650  RPM. 

We  buy.  sell,  rent  and  repair. 

YEARSLEY,  LEVENE  C  CO. 

211  Ntrth  Tklrt  Stract  PHILADELPHIA,  PA. 


FOR  SA.LE 

On  account  of  changing  our  distributing  system  in  the  center 
of  the  city  from  alternating  current  to  direct  current,  we  have  on 
hand  for  sale  a  large  numbe*  of  alternating  current  NERNST 
LAMPS  in  3.  4  and  6  glower  sizes.  They  are  in  good  operating 
condition  and  are  for  sale  at  one-half  the  cost  of  new  lamps. 
Immediate  shipment  can  be  made. 

Address  for  particulars, 

POITLAND  BAILWAY.  LIGHT  AND  PDWER  COMPANY 

Portland.  Oregon. 


Any  Electrical  Book 

you  want  supplied  promptly 

McGRAW  PUBLISfflNG  CO. 

(Book  Dagt.)  23#  W.  Wth  St..  New  York 


HELP  WANTED 

^Continued  from  page  77.) 


Y[/ ANTED. — An  educational  institution  .in 
“  Greater  New  York  requires  an  instructor 
in  electrical  engineering  laboratonr,  to  report 
for  work  September  10,  1^09.  Salary  about 
$1,400  or  $1,500  at  start,  with  future  increase. 
Applicants  must  be  between  aj  and  32  years 
of  age,  and  graduates  in  electrical  engineering 
from  a  college  of  high  grade,  and  must  have 
had  several  years  of  good,  practical  experience. 
Teaching  experience  in  day  or  evening  courses 
would  also  be  in  applicant’s  favor.  To  insure 
reply,  give  full  statement  of  qualifications. 
Address  No.  5742,  care  of  Electrical  World, 
New  York. 


A  DESIGNING  ENGINEER  for  A.  C.  and 
^  D.  C.  generator  design,  for  large  manu¬ 
facturing  firm  in  Canada.  State  experience  and 
salary  expected.  Address  No.  S73i.  care  of 
Electrical  World,  New  York. 


MISCELLANEOUS 


The  rate  for  ‘'Miscellaneous”  advertisements 
of  forty  words  or  less  is  one  dollar  and  fifty 
cents  an  insertion;  additional  words  three  cents 
each,  payable  in  advance.  Remittances  and 
copy  should  reach  this  office  not  later  than 
Monday,  12  o'clock  noon,  for  the  next  succeed- 
^  ing  issue.  _ _ 

Makers  of  machines  suitable  for  covering 
wires  and  cables  wsth  fibrous  asbestos, 
please  communicate  with  “Cables,”  care  of 
Neyroud  &  Sons,  .4dvertising  Agents,  14  Queen 
Victoria  St.,  London,  E.  C. 


ELECTRICAL  INVENTORS  should  engage  a 
technical  patent  attornyr  to  apply  for  their 
I  patents,  because  Patent  Office  Examiners  are 
!  technical  experts.  No  Examiner,  nor  other  at- 
!  torncy  than  undersigned  is  member  of  both 
I  A.  I.  E.  E.  and  A.  S.  M.  E.  Mail  invention 
j  for  free  advice,  opinion,  booklet  and  estimate, 
j  Delay  dangerous.  Edward  P.  Thompson,  M.  E., 
i  Registered  Patent  Attorney,  McGill  Building, 
I  Washington.  D.  C. 


I  QPEN  FOR  DEMONSTRATIONS. —  The 
Jones  Goods  Company,  of  Kansas 

City,  Missouri,  are  open  to  consider  proposi¬ 
tions  from  manufacturers  of  articles  of  popular 
demand,  for  the  demonstration  and  sale  of 
their  products.  In  writing  please  give  full  de¬ 
tails,  as  only  such  articles  as  are  meritorious 
or  that  can  be  made  popular  will  be  considered. 
We  will  also  consider  the  leasing  of  depart¬ 
ments  of  specialties,  not  conflicting  with  our 
own  departments. 


A  N  engineer  and  business  man  now  about 
^  to  visit  Europe,  well  qualified  along  techni¬ 
cal  and  industrial  lines,  familiar  with  business 
conditions,  export  and  patent  matters  abroad, 
desires  to  take  on  a  few  more  first-class  prop¬ 
ositions  from  manufacturing  concerns  or 
others  who  wish  to  extend  or  build  up  a  trade, 
particularly  in  patented  articles  witn  foreign 
countries.  References  given.  Address  No. 
5753.  cafe  of  Electrical  World,  New  York. 


PROFITABLE. 

A  etvaarsitrkn  an 


established  electrical  con¬ 
struction  and  jobbing  business  for  sale  to 
close. an  estate.  Good  opportunity  for  electrical 
man.  For  particulars  address  Robert  Acker¬ 
man,  Executor,  309  Ackerman  Bldg.,  Bingham¬ 
ton.  N.  Y. 


SECRETARY-TREASURER. 

A  holding  company,  organized  to  purchase 
and  operate  gas  and  electric  properties,  re¬ 
quires  the  services  of  a  competent  man  for  the 
position  of  Secretary  and  Treasurer.  Success¬ 
ful  applicant  must  come  well  recommended, 
thoroughly  understand  bookkeeping,  stenog¬ 
raphy  and  typewriting  and  appreciate  the  neces¬ 
sity  of  close  application  to  nis  duties.  An  in¬ 
vestment  in  the  company  is  required,  which  will 
be  amply  secured  by  interest-bearing  bonds. 
This  company,  although  comparatively  young, 
is  in  successful  operation  and  ob  a  paying 
basis;  the  position  opened  offers  an  excellent 
opportunity  for  the  right  man  to  get  in  on  the 
ground  floor  of  an  organization  with  an  ex¬ 
ceedingly  bright  future.  All  replies  in  con¬ 
fidence.  Address  5743,  care  Electrical  World, 
New  York. 


V^ANTED. — Young  men  who  are  high  school 
graduates,  with  some  telephone  experi¬ 
ence,  or  who  are  graduates  of  technical  schools, 
to  take  our  apprenticeship  course  in  Auto¬ 
matic  Telephony.  Write  for  full  information 
to  Supt.,  Automatic  Electric  Co.,  Chicago,  Ill., 
W.  L.  Campbell. 


PROPOSALS 


The  rate  for  "Proposal”  advertisements  is  15 
cents  per  line,  payable  in  advance.  Remittances 
and  eopy  should  reach  this  office  not  later  than 
Monday,  12  o’clock  noon,  for  the  next  succeed¬ 
ing  issue. 


'T'  ENDERS  will  be  received  by  the  City  of 
*  Toronto,  Canada,  up  vill  noon  of  June 
30th,  1909,  for  laying  between  350,000  and 

450,000  duct  feet  or  underground  conduit. 

For  specifkations,  form  of  tender,  etc.,  apply 
Electrical  Department,  City  Hall. 
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Frank  MaoGovarn 


J.  Warren  Aroher 


MacGovern,  Archer  &  Co. 


Etootrioal  and  Staam  Machinary 


114-118  Liberty  Street: 


'MOIE:  eolT.  iS77 


NEW  YORK 


DYNAMOS  AND  MOTORS— ALL  IN  STOCK 


Turbo<iMiMet*r  Safe 

a — SbOO  KW,  Curtis  Q.  E.,  S  phase,  26  cycle,  6600  rolts. 

1 — 1500  KW,  Curtis  Q.  E.,  S  phase,  60  cycle.  2300  volts. 

1 —  500  KW,  Curtis  Q.  E..  3  phase,  60  cycle,  2300  volts. 

Dlrset  Currant  Mreet  Connaotad  Units 

2 —  226  KW,  Westinghouse,  8  pole,  575  volts,  260  RPM,  each 
d.c.  to  an  18&30xl6  vertical  Westinghouse  engine  (Rites 
governor). 

2 — 200  KW,  General  Electric,  8  pole,  250  volts,  200  RPM,  each 
with  a  l^%28xl6  In.  C.C.  Ball  &  Wood  engine. 

1 — 200  KW,  Westinghouse,  260  volts,  compound-wound  gen¬ 
erator,  200  RPM,  direct-connected  to  16&28xl8  in.  vertical 
cross  compound  Erie  Ball  engine. 

1 —  170  KW,  General  Electric,  250  volts,  8  pole,  compound 
wound,  direct-connected  to  15&26x36  in.  cross  compound 
Cooper  Corliss  engine. 

2 —  160  KW,  Crocker  Wheeler,  115-125  volts,  8  pole  type,  speed 
160  KPM,  each  with  a  heavy  duty  4  valve  type  horizontal 
McIntosh  &  Seymour  engine. 

1 —  100  KW,  General  Electric,  125  volts,  6  pole,  speed  250 
RPM,  with  16x16  In.  horizontal  McIntosh  A  Seymour  en- 

EnoMas  220-260  Ve 

2—  18A36X48  Whltehlll  Corliss,  heavy  1—200  KW,  Bulloc 

duty  ’ — KW,  G.  E., 

1—  22A44X48  Whltehlll  Corliss,  heavy  )—  ««  £''ock( 

duty.  ^ KW,  Bulloc 

2 —  llA19xl2  Ball  A  Wood,  4  valve  horl-  j — 

zontal.  2a  HP,  West., 

1—16x16  McIntosh  A  Seymour.  I®  HP,  G.  E., 

1 — 13x12  Ames  Iron  Works.  koo.kko  v, 

1—12x14  Ball  A  Wood  Automatic.  w  t 

110-126  Vail  DIrool  Currant  1 _  30  HP’,  Wsstil 

1 — 60  KW,  Edison,  Compound.  1 —  26  HP,’  G.  E., 

1—66  KW.  G.  E.,  4  pole.  Form  H.  1—  20  HP,  West., 

1—46  KW,  Crocker-Wheeler,  1060  RPM.  2—  16  HP.  G.  E., 

1— 12H  KW.  WestInghouse-M.P.  1—  1  HP,  G.  E., 


AHariMtlng  Current  Dynamos  (Batted) 

1— 300  KW.  3  phase.  West.,  60  cycle,  2200  volU,  306  RPM. 

2— 250  KW,  3  phase.  G.  E.,  60  cycle,  2300  volts,  460  RPM. 

2—200  KW,  3  phase.  G.  E.,  ATB,  60  cycle,  600  RPM,  8300  volta 

1—  75  KW.  3  phase.  G.  E.,  ATB,  60  cycle.  2300  volts.  600  RPM. 

1 —  180  KW.  2  phase.  West.,  60  cycle,  2300  volts,  614  RPM. 

2 —  180  KW.  2  phase.  Stanley,  60  cycle,  23(>0  volts,  600  R.P.M. 

2 —  75  KW,  2  phase.  West.,  60  cycle,  2200  volts,  720  RPM. 

2—120  KW,  1  phase,  G.  E.,  126  cycle,  1100  volts.  1070  RPM. 

A.  C.  Dlrset  Connaetsd  Unite  (60  Cyela) 

1—300  KW,  G.  E.,  8  phase,  A.  T.  B.,  150  RPM.  2300  volts, 
with  14&28x30  in.  C.C.  McIntosh  &  Seymour  engine. 

1— 260  KW,  West.,  3  phase,  220-440  volts,  267  RPM.  with  new 
C.C.  Brie  Ball  engine. 

2 —  250  KW,  2200-volt,  3-phase,  60-cycle  Westinghouse  alter¬ 
nators.  each  direct-connected  to  16A27x16  in.  Westing¬ 
house  compound  vertical  engine. 

1—76  KW,  West.,  1  phase,  2200  volts.  257  RPM,  with  llA20zl2 
in.  T.C.,  4  valve  Ball  A  Wood  engine. 


220-260  VaH  DIreol  Current  - 

1—200  KW,  Bullock,  6  pole,  635  RPM. 
1—160  KW,  G.  E.,  6  pole,  526  RPM. 

1—  60  KW.  Crocker- Wheeler,  660  RPM. 
1—  50  KW.  Bullock,  460  RPM. 

1—  35  HP,  West.,  676  RPM.  Type  S. 

1—  25  HP.  West.,  860  RPM,  Type  8. 

I—  16  HP,  G.  E.,  4  pole.  636  KTM. 

600*660  Volt  Dlroot  Currant 
1—  60  HP,  West.,  560  RPM  (new). 

1—  30  HP.  West.,  850  RPM.  Type  S. 

1—  26  HP,  G.  E.,  650  RPM.  Type  H. 

1—  20  HP,  West.,  1040  RPM.  Type  S. 

2—  16  HP,  G.  E.,  1200  RPM.  Type  CE. 
1—  1  HP.  G.  E.,  1676  RPM.  Type  CQ. 


1—  50  HP,  G.  E.,  Form  L.,  600  RPM,  660- 
440  or  220  volts  (new). 

1—  76  HP,  West.,  C,  480  RPM  (new). 
1—100  HP,  G.  E.,  Form  K,  600  RPM,  220 
or  440  volts  (new). 

60*Cyola,  2*Pliaso  Matars 
4—125  HP.  West.,  C,  2200  volts.  720  RPM. 
1—100  HP,  G.  E.,  220-440  volU,  L.  600 
RPM. 

1—  15  HP.  G.  E.,  220  volts.  K,  1206 
RPM. 

60*Cyola,  S-Phasa  IPytore 

3—126  HP,  West.,  C.  2200  volts.  726 
RPM. 


All  al  the  abava  Maahlnary  can  be  dallvarad  Immadlataly  and  la  In  tha  very  baal  at  oandHIan 
Sand  far  full  list  af  Dynamaa,  Matara,  Englnaa  and  Elactrloa>  and  Staam  Maahlnary  at  avary  daaarlpllan 


BE  INDEPENDENT 

OWN  AN  ELECTRIC  LIGHTING  PLANT 

We  have  a  number  of  attractive  opportunities  to 
offer  in  different  sections  of  the  country.  If  you  have 
$.3,000  or  more,  write  us. 

THE  GAS  &  ELECTRIC  DEVELOPMENT  CO. 
1328  Chaatnut  Street,  Philada'phla,  Pa. 


IMMEDIATE  SHIPMENT 

8  Ptiaaa  Altamatars  Railway  Canaratara 

1  wvi  V  w  m  n  r  a  t  n  Jr  K.W.  G.E.  HSO  volt. 

K.W.  G  dr  on. 

1-aOO  K.W.  ao  or  G.E.  A.T.B.  baited.  ,.2^  ,  «  HiSiUon*HeJv"r  “t,. 

a-lfiO  K.W.  80  or.  G.E.  A.T.B.  1 14  x  38  AllU. 

. ,  . ^  .  .V  ..  j  Other  Aotomatio  Ensinae. 

Al»o  Altomstore  or  other  phnaea  and  Alao  tVatertobe  and  Tniralar  Boilers, 
ireqnenoies.  Adviae  ua  jroor  wsnta. 

Station  Equlpmant  Company,  1828  Marquatta  Bldg.,  Chloago  III. 


ellent  Lighting  Plant 


2-50  HJ*.  Erie  City  Boilers*  separate 
stacks. 

1-12' x36"  Bates-Corliss Engine, with  belt. 
1-90  K.W.  Fort  Wayne  Alternator,  sln- 
__  gle-ptaase,  2300  V.,  complete  with 
exciter. 

N  V  Too  small  lor  present  users. 

Will  be  replaced  at  once  by  larger  outllt. 
WE  MUST  SELL  IMMEDIATELY,  belore  Instal¬ 
ling  the  other  plant. 

IN  FINE  CONDITION - VERY  LOW  PRICE. 

GREENSBORO  SUPPLY  CO. 


Dept.  “W” 


Greeaaboro.  N.  C. 


WRITING  ADVERTISING 

can't  be  left  to  everyone,  and  there  are  times  when  neither  you  nor  your  engineers 
have  time  to  change  the  matter  weekly. 

We  have  a  copy  department  in  which  the  writers  are  graduated  engineers  as 
well  as  thorough  advertising  men. 

We  will  write  your  copy,  (dianm  it  as  often  as  you  like,  and  send  you  matter 
for  approval — say  once  a  month. 

No  extra  charge  to  our  advertisers  unless  you  want  engravings  made.  In 
that  case,  just  what  they  cost  us. 

ELECTRICAL  WORLD,  239  West  39tb  Street.  New  York 
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ELECTRICAL  WORLD. 


5  B*r  Generator — 1600  Ohm*.  Ringer. 

No  Magneto  Telephone  ever  built  delivers  as  much  quality  combined 
with  superior  and  economical  features  as  this  No.  896  Telephone.  To  know 
all  its  valuable  features  you  should  send  us  a  trial  order.  We  want  to  prove 
to  you  what  can  be  had  for  the  regular  price  of  a  good  Telephone. 

SEND  FOR  OUR  PAMPHLET  NO.  14 

mmmcmmTsusm 


No.  896  Compact  Type 
Magneto  Telephone 


New  Books  on 

Electrici  ty 


Electric  Railway  Auditing  and  Accounting.  By  Wu.  H. 
PoRSB,  Jr.  a  grouping  of  some  of  the  best  ideas 
on  electric  railway  accounting  gleaned  from  many 
sources,  with  reproductions  of  blank  forms  actually 
used  by  the  various  companies.  160  pages,  50 
illustrations.  Price,  $2.00  net. 

Electrical  Illuminating  Engineeriu.  By  William  Ed¬ 
ward  Barrows,  Jr.,  B.  S.,  E.  E.  220  pages,  135 
illustrations.  Price,  $2.00  net. 

CONTENTS.— CHAPTER  I.— Light  and  Color.  II.— UniU  of  U- 
lumination  and  Photometry.  III. — Photometry  and  Photometers. 
IV. — Spherical  Photometry  and  Integrating  Photometers.  V.— 
Standards  of  lUuminatiiu  Power.  VI.— Incandescent  Lamps.  VII. 
— Arc  Lamps.  VIII.— Flaming  Arc  Lamps.  IX. —  v’apor  Lamps. 
X.— Shades  and  Reflectors.  Xl.— Illumination  Calculations. 

Problems  in  Electrical  Bng^eering.  By  Waldo  V. 
Lyon.  A  collection  suitable  for  use  by  students 
in  all  branches  of  engineering.  209  pages  1,226 
problems.  Price,  $1.50  net. 

CONTENTS.— CHAPTER  I.— Resistance.  II.— Ohm’s  Law.  III. 
— Kirchoff's  Laws.  IV. — Energy  and  Power.  V. — Direct-Current 
Generators  and  Motors.  VI. — Rrastance.  VII. — Force  and  Poten¬ 
tial.  VIII. — Electromagnetic  Field.  IX. — Electrostatic  Field.  X. — 
Variable  Currents,  Resistance  and  Inductance.  _XI.—VariaWe  Cur¬ 
rents,  Resistance  and  Capacity.  XII. — Alternating  Currents:  Simple 
Harmonic  Functions.  XlII. — Symbolic  Method:  Complex  Nota¬ 
tion.  XIV. — Non-Sinusoidal  E.  M.  F's.  and  Currents. 


McGraw  Publishing  C? 

Book  Department 

239  West  39th  Street  NEW  YORK 
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Splices? 


They’re  easy,  even  with 
the  heaviest  wires  when 
you  use  the  Hargrave 
Patent  Splicing  Clamp.  It  has  a  grip  like  a 
bulldog.  Takes  any  sized  wire. 

SEND  FOR  CATALOG.  Sssd  i«r  tsstt  Is  cetsi  seitais 

TTie  Cinciimati  Tool  Co. 


The  Lustre  Lasts 

when  any  metal  is  polished  with 

U.  S.  Metal  Polish.  Does  not  scratch  llptMmf 

or  injure  surfaces.  Sample  free. 

3-ob.  box,  10c.  5-lb.  iiails,  $1.00.  Ulgm.A 

Agents  and  dealers  everywhere.  7 

GEO.  W.  HOFFMAN.  Manufacturer 

295  E.  Washington  Street,  Indianapolis,  Ind. 

1^  JM  InventloDs  dc- 

Model  and 

Experimental  Work. 

German  American  Electric  Co.  Vwk*'*** 

• 

SPECIAL  BARGAIN 

One  5  H.  P.,  Type  F.,  variable  speed,  A.  C.  Motor,  2  phase,  60 
cycle,  snitable  (or  elevator  service. 

Write  US  for  any  odier  generators  or  motors  that  you  may  want. 

EUGENE  L.  RICHTER  ELECTRIC  CO. 

N.  E.  Comer  Uber  and  Columbia  Ave. 

Dept.  A,  PHILADELPHIA.  PENNA. 

“THe  Tool-Mong(er” 

Name  given  to  a  booklet  of  288  pages  which  we  shall 
be  pleased  to  mail  on  request,  v'^aluable  to  all  users 
of  Mechanics’  Tools. 

Mont^omer^^  CSX  Co. 

105-107  r«tltoix  Struut,  N*w  York  Citr 

GIVE  THIS  YOUR  ATTENTION 

6—6.8  ampere.  Form  5.  Cat.  No.  3486  O.B.  enclosed  lamps,  at  $3.00  each 

S— 6.8  ••  10.  “  No.  8S84G.B.  “  “  “  $3.00  •• 

18—6.8  ”  Gilbert,  Form  3,  G.B.  enclosed  lamps,  at  $2.00  each 

10—6.8  *'  No.  31  brush  arc  lamps  at  $1.50  eatJt. 

1 — 6  J  “  T.H.L.D.  12  ring  armature,  new,  never  been  oaed,  $125 

ROCKLAND,  THOMASTON  and  CAMDEN  8T.  RY. 
446  Main  Straat,  Roefcland,  Me. 

)l)lll  1  : 

W.  R.  OSTRANDER  &  CO. 

Manufacturtrs 

ELECTRIC  BELLS 

ANNUNCIATORS 

SPEAKINO  TUBES,  ETC. 

ELECTRIC  LIGHT  SUPPLIES 
Factory,  1433-1439  Oe  Kolb  Ave..  Brooklyn  . >22  Dey  St..  NEW  YORK 
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Mnnufa<ftuTm&  Company,  Si.  I/ouis,Ma 


Polyphase  Motors 


Massive  Bearings 


Motor  Driven  Blower 

MAKE  USE  OF  OUR 
EXPERIENCE 

If  you  have  a  machine  to  drive  let  us  figure 
with  you  on  the  motor  question. 

High-grade  apparatus  at  reasonable  cost. 

THE  TRIUMPH  ELECTRIC  CO. 

CINCINNATI,  OHIO 


c-w 

Induction  Motors 


are  given  their  proper  consideration,  the 
Wagner  Company  secured  the  business, 
for  although  motors  are  not  bought  by 
the  poimd,  the  advantages  in  liberality  of 
design  more  than  offset  in  the  mind  of 
the  discerning  purchaser  the  incident 
increase  in  first  cost. 

Let  us  confer  with  you  at  length  along 
this  line.  Please  address  the  nearest 
office. 


YI2aSiier. 


Atlanta,  Empire  Bldg. 

Boston,  no  State  St. 
Charlotte,  N.  C.,  Trust  Bldg. 
Chicago,  Marquette  Bldg. 
Cincinnati,  First  National 
Bank  Building. 

Cleveland,  New  England  Bldg. 
Denver,  Ideal  Bldg. 

Kansas  City,  815  East  12th  St. 
Lbs  Angeles,  326  S.  Los 
Angeles  St. 

61-2059 


Minneapolis'  Security  Bank 
Bldg. 

Montreal,  Bell  Telephone  Bldg. 
New  York,  50  Church  St. 
Philadelphia,  Real  Estate  Trust 
Bldg. 

Pittsburg,  Lewis  Block. 
Portland,  McKay  Bldg. 

St.  Louis,  6400  Plymouth  Ave. 
San  Francisco,  Balboa  Bldg. 
Seattle,  Pacific  Block. 

Sioux  City,  S«S-5t7  5th  St. 


75  to  2^0  H.P.  Induction  Motor 

are  built  by  a  company  that  has  made 
good  since  1888.  See  Bulletin  105L. 

Crocker-Wheeler  Company 

A.  C.  and  D.  C.  Machinery, 

Ampere,  N.  J. 


massive  end-plates,  liberality  of  material 
throughout,  provide  in  Wagner  Motors 
a  ruggedness  not  common  to  other  poly¬ 
phase  motors  manufactured  in  this 
coimtry.  Actual  weight  in  many  sizes 
shows  Wagner  Motors  to  be  from  50  to 
100  per  cent,  heavier  in  actual  materials 
than  others  of  equal  rating,  and  from  2  5 
to  100  per  cent,  greater  in  total  weight. 


Wagner  75  Horse- 
Power  Wound  Rotor 
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ELECTRICAL  WORLD 


These  Trade  Marks  Imply 
£.stablis]:ied  Standards  of  Quality 

"CONSULT  THE  MAP" 

sScTot  ^Hawthora 


MOTORS.  GENERATORS, 
ARC  LAMPS,  FANS,  IG¬ 
NITION  BATTERIES. 
BELLS. 


•TiUPr 

HUGO  REISINGER 
‘ELECTRA”  ARC  LIGHT  CARBONS 


CONSTRUCTION  SPECIALTIES 


** Nature  Smiles  through 
Sunbeams** 


Complete  Stocks  of  All  These  Standard  Lines  Are 


CARRIED  BY  THE 


CENTRAL 


WESTERN  PACIFIC 


New  York 

Philadelphia 

Boston 

Pittsburg 

Atlanta 


Chicago  Manufacturers  and  Suppliers  of  All  Apparatus  ^int  L^is 

Indianapolis  and  Equipment  used  in  the  Construction, 

Cincinnati  Operation  and  Maintenance  of  Telephone  Dallas 

Minneapolis  Plants  and  Central  Stations  Omaha 

Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 


and  Equipment  used  in  the  Construction, 
Operation  and  Maintenance  of  Telephone 
Plants  and  Central  Stations 


Kansas  City 
Denver 
Dallas 
Omaha 


San  Francisco 
Los  Angeles 
Seattle 

Salt  Lake  City 


ELECTRICAL  '  O  R  L  D 


FORT  WAYNE 


0 


Type  TRB,  Form  B,  Three-Phase,  Belted  Alternator 


Belted  Alternators 
Form  B 

They  do  their  work  and  more  because 
they  embody  essential  features  as  to 
construction  and  operation  that  give 
them  an  immense  advantage.  Our 
Bulletin  Bl  104  will  supply  the  details 
and  give  these  characteristic  features  so 
you  can  make  your  own  comparisons. 

Ask  our  nearest  office  for  the 
Bulletin 


SALES  OFFICES: 

Atlanta  Grand  Rapids 
Boston  Madison 
Chicago  Milwaukee 
Cincinnati  New  Orleans 


Fort  Wayne  Electric  Works 

Main  Office :  Fort  Wayne,  Ind. 

Factoiies:  Fort  Wayne,  Ind.,  and  Madison,  Wis. 


SALES  OFFICES  : 

New  York  Seattle 

Philadelphia  St.  Louis 

Pittsburg  St.  Paul 

San  Francisco  Syracuse 


LINCOLN  SINGLE-PHASE  MOTORS 

are  self-starting  under  load,  and  will  give  a  torque  up  to 
four  times  full  load  torque  at  the  start. 

There  are  no  phase  splitters,  governors  or  other  compli¬ 
cations  commonly  found  in  other  single-phase  motors. 

We  also  build  Direct-Current  Dynamos  and  Motors. 

Write  for  catalog. 

Lincoln  Electric  Co. 


Kelley  Ave.  and  East  38tli  St., 


CLEVELAND,  OHIO 


HIGH  EFFICIENCY 

SMALL  D.  C.  MOTORS  UP  TO  S-4  H.P. 

Tho  Rossmassler-Bonino  Electrlo  Co. 

PHILADELPHIA 


Tke  Clwell«Farker  Electric  C«. 

of  AmnHca. 

aEVElANO,  OMO.  U.S.A. 


Wt  ARE  BUILDING  A  HIGH  DUTY.  EFFICIENT.  STOCKY  LINE 
OF  HOISTING  MOTORS.  FROM  25  TO  200  H.  P.,  CAPABLE  OF 
VERY  HEAVY  OVER  LOADS  WITHOUT  DANGER  OR  SPARKING 


What  Engineering  Book 

Do  You  Want? 

WE  CAN  SUPPLY  ANY  BOOK  ON  ANY 
BRANCH  OF  ENQINEERINQ 

SEND  US  YOUR  INQUIRIES 

McQRAW  PUBLISHING  COMPANY 

BOOK  DEPARTMENT 

219  West  a9th  Street  New  York 
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Garwood  Electric  Company 

Sole  Menufectnrers  of 

C  &  C  Dynamos  &  Motors 


Geared  Power  Punch.  Driven  by  Robbins  4  Myers  Standard  Motor, 
Frame  No.  s,  7V4  H.P. 


Type  SL  Motor 

Over  40,000  machines  in  operation 

A  MOTOR  FOR  EVERY  USE 

Main  Office  and  Works, 

Garwood,  N.  J. 

New  York  Philadelphia, 

149  Broadway  Weat  End  Trust  Bldg. 


O'®  MULTI-SPEED 
ELECTRIC  MOTORS 

are  of  the  MULTI-POLAR  form,  from  5  H.P.  up. 
ESTABLISHED  1875 


We  call  them  MULTI-SPEED  because  speed  changes  are  not 
nude  by  steps,  but  an  absolutely  unbroken  range  is  furnished 
between  the  highest  and  lowest  points — in  other  words,  every 
inu^nable  speed  is  given  within  these  limits. 

They  will  carry  full  load  at  all  speeds  within  their  range  with¬ 
out  sperld^,  with  an  efficiency  practically  as  high  at  one  speed  u 
another.  These  results  are  arrived  at  without  the  use  of  rheoetata 
er  controllers.  Let  us  mail  you  further  details. 

STOW  MFC.  CO.,  Binghamton,  N.  Y. 

General  European  Agents: 

SBLIG,  SONENTHAL  &  CO.,  Queen  Victoria  St.,' London,  Eng. 


By  this  policy  of  specialization  we  have 
brought  the 

Robbins  &.M^ers 
^STANDARD' Motors 

{Direct  Current — All  purposes  to  \S  H.  P.) 

to  such  a  degree  of  perfection  that  they  are  far 
superior  to  any  other  motor  on  the  market. 
They  may  be  relied  on  for  years  of  efficient 
service. 

I 

We  have  a  supply  of  many  types  of  motors  for  all  purposes 
on  hand  all  the  time  at  our  factory  and  all  our  branch  offices 
for  immediate  shipment. 

We  maintain  a  consulting  department  whose  advice  is  free 
to  our  customers.  If  you  have  a  special  power  problem  let  m 
solve  it  for  you.  Write  and  tell  us  what  you  want  to  do  and 
we  will  tell  you  exactly  how  to  do  it. 

The  Robbins  &  Myers  Co. 

1317-1417  Lagonda  Ave.,  SPRINGFIELD,  O. 

BRANCHES  IN 


BOSTON.  176  Federal  St 
2 


KANSAS  CITY,  120  W.  13th  St 


Small  Power  Specialists 


For  direct  connected  lathes,  planers,  shapers, 
boring  mills,  grinders,  etc. 

We  make  a  specialty  of  small  motors  less 
than  15  horse-power.  We  make  nothing  else. 
Our  whole  attention  and  activity  are  devoted 
to  this  work. 


ELECTRICAL  WORLD 


Kimble  Variable-Speed 

Single-Phase  A.  C.  Motors 

Send  lor  Cataloouc  D 

We  arc  the  orlfiliuitors  of  Variable-Speed  A.  C.  Motors 


Variable-Speed  S.  P.  A.  C.  Forge  Blower 

Throw  away  your  leaky  gates  and  one-speed  motors 
and  get  a  blower — up  to  date. 


Price,  one  fire,  ' 
Price,  two  fires,  - 


$36.00 

66.00 


And  guaranteed  two  years 

Kimble  Electric  Co. 

S24-S26  West  Washington  Bonlevard  CHICAGO 
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Single -Phase 
Self-  Starting 

Motors 

are  the  one 
satisfying 
solution  of 
the  most 
V  e  X  i  n  g 
problems  in  single 
phase  motor  drives, 

They  are  economical  of  current,  sub¬ 
stantial  and  reliable,  and  have  helped 
build  up  profitable  loads  for  many 
Central  Stations. 

We  make  them  in  sizes  from  J  to  30 
H.  P.,  for  any  commercial  voltages,  25 
to  140  cycles. 

Our  Bulletin  No.  10  goes  into  detail. 
Write  for  a  copy. 

Century  Electric  Co. 

19th  and  Olive  Streets,  St.  Louis,  Mo. 


Variable  Speed 
Induction 
Motors 

Burke  Electric 
Company 

Manafactarers  of  A.  C.  and  D.  C.  Machinery 

Main  Office  and  Works.  Erie,  Pa. 

New  York,  26  Cortlandt  St.  Philadelphia,  West  End  Trust  Bldg. 

Pittsburg,  Park  Bldg.  Kansas  City,  W.  T.  Osborn  &  Co. 

Cleveland,  Adams  &  Downs,  New  England  Bldg. 

Chicago,  Taussig  &  Babcock,  Marquette  Bldg. 
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The  First  Q 

adjustable -speed  motor,  • 
and  the  best  to-day  is 

The  Inter-  ^^pi||^ 
Pole  Motor 

We  devote  all  our  en-  /I 

e^ies  to  the  produc- r  jVS, 

tion  of  Interpole  ma-  A 
chinery.  Bulletin  / 

Electro- 
Dynamic  Co. 

Bayonne,  N.  J. 

PhiladelphU,  Pa..  Arcade  Bldg.  PitUburgb,  Pa.,  200  Ninth  St. 
Chicage.  275  LaSalle  St. 


«  Successor  to  STUCKY  A  HBCK 

lAflJliS  DEi^lk  Elcetrlcal  Manafactarlna  Co..  Lid. 


IlMXrkal  and 

ffacbaalcal 


Every  Syataai— 

Raaairiat 
Re-Wiadia« 

Re-Ceastmctioa 

Ttltpkon*  No.  977 

■  5S  N.  J.  RAHROAO  AVE..  One.  Marhot  S«.  Railroad  Daaot,  NEWARK.  N.  J. 


MOTORS 

“ROTH” 

ROTH  BROS.  CD,  CO. 

461  W.  Adams  St..  Chicago.  111.,  and  136  Liberty  St.,  New  York  City 


DYNAMOS 

LTff 


^  RICHMOND  POLYPHASE 
^  INDUCTION  MOTORS 

— Built  under  Patent  of  E.  J.  Willis,  Feb.  20.'07.  No.843,981. 
Described  in  the  Electrical  World,  March  25,'09  page  741. 

iSici^monti  (Electrfc  Co. 

RICHMOND.  VA. 


2300  WASMiNttTON  AVENUE.  PMILAOEVPMl A,  PA 

ELEPHANT  BfiAND  -  " 

INGOTS.  CASTINGS  WIRE.  RODS.  SHEETS.  Etc. 

-  DELTA  VETAL  - 

CASTINGS,  stampings  and  FORGINGS 
ORiGiNAU  atia  SclC  Va«eb6  •«  tmr  U  S 


Better  Belt  Service. 

Wouldn’t  you  rather  have  yoxir  belts 
and  ropes  run  easy  or  slack  and  pull  full 
loads  than  run  them  tight? 

Cling-Surface  will  let  you  do  this  and 
keep  your  belts  pliable  and  waterproof, 
with  no  drying  out  or  cracking. 

We  guarantee  it.  Write  us. 

Cling-Surface  Company 

1024  Niagara  Street  2  Buffalo  N  Y 


The  heads  of  a  thousand  dynamo  rooms  state  positively 
over  official  signature  that  LE  VALLEY  VITAE  CAR¬ 
BON  BRUSHES 

Actually  save  their  first  cost  again  and  again; 

Save  time,  labor  and  annoyance; 

Save  commutators,  keeping  them  unscratched  and  glossy; 

Save  shut-down  losses  and  repair  bills; 

Save  and  make  reputations  for  men  and  machinery; 

Are  in  fact  the  one  absolutely  proven,  generally  ad¬ 
mitted  high-grade  Carbon  Brush,  worthy  of  complete 
dependence  and  exclusive  use  in  all  places  under  all  cir¬ 
cumstances. 

Le  Valley  Vitae  Carbon  Brush  Co; 

403  East  177tta  St.,  New  York  City 

Catalogs  and  Testimonials  on  Application. 


“RAPID** 

Screw  Slotter 

20.000  Brass  Screws  a  Day 


Any  Brush  Troubles? 

Perhaps  Dixon’s  Graphite  Brushes 
will  just  meet  your  difficulties;  they 
have  given  and  are  giving  satisfaction 
in  hundreds  of  plants. 

Our  free  Booklet  47-M  may  help 
you  out. 

Joseph  Dixon  Crucible  Co. 

Jersey  City,  N.  J.  4 


Self-oiled;  screws  are  au¬ 
tomatically  extracted  and  run 
down  a  trough  to  box  on  floor. 

Steel  Gusird  Encircles  Saw 
Size  of  icrewi  1-2  inch  or  tmsller. 
IMMEDIATE  DELIVERY 

Manufacturod  by 

The  Garvin  Machine  Co., 
141  Varick  Sl,  N.  Y.  City. 


Simplest  ever! 
Drive  the  taper 
pin  in  or  out  — 
that’s  all.  It  stays 
where  you  set  it. 
Need  no  collets  or 
guides  if  you  use 
them  in  a  Carpen¬ 
ter  adjustable 
stock. 

Furnished 
inA.L.A.M. 
standard  at 
regular 

Registere<i  Registered 

The  J.  M.  Carpenter  Tap  &  Die  Co.,  Pawtucket,  R.  I. 


Carpenter's 

Adiustable 


.^^OEN^ 


THE  NATIONAL-ACME  MANUFACTURING  CO. 

CLEVELAND,  OHIO 

Warehouses:  NEW  YORK  CHICAGO  BOSTON  OFFICE 
7  77  White  St.  56  W.  Washington  St.  141  Milk  St. 


SlLVBa  MEDAL  AWAEDED  at  JAMESTOWN  EXPOSITION 
1907.  HIGHEST  AWARD  IN  ITS  CLASS 

Jordan  Commutator  Truing  Device 

This  4«TiM  will  trua  yosr  CoaMBWtator  without  r— nringthsaraiaturs;  wsy  to 
attaoh  aad  opsrato.  Dow  not  taka  laigo  rata  which  shorton  tholifa  of  a  Comani- 
tatoc;  so  dnigcisc  of  eoppor  aeroM  iasalatioo  botwaaw  tho  bars,  thanby  ahort- 
airaw*lisg  tbs  aaiao.  aad  will  tooe  pay  for  itaalf.  Writs  for  CataloipM  No.  1  with 
list  of  aaata.  prieaa  sta.  PataatM  Ap^  16,  1S9S  Patsatad  May  16.  ISOS 

Manufactured  by  JOIDAN  BIOS.,  !■€.,  74|BeekHaa  SL,  N.  Y.  City 


TROLLEYS 


MARIS  BROS 

PHILADELPHIA 


(Trade  Mark) 

for  handling  coal  in  Boiler  Rooms,  ar¬ 
ranged  with  one  door  to  let  down,  or  on 
both  sides  and  ends.  Also  to  tip  on  one 
side. 

Kept  in  stock  in  one  sise  only— one  ton. 
Write  for  Bulletin  9-A.  , 

C.  W.  HUNT  COMPANY 

We  St  New  Brighton,  NewYork 


'INDUSTSIAL*'  CBAKGINO  CAR 


New  York'Office:  45  Broadwa; 


TKese  Trade  Marks  Imply 
ElstablisKed  Standards  of  Quality 


CONSULT  THE  MAP* 


T«AOI 

cv 


FANS,  TAPE,  CORD 


liawThortt 

MOTORS,  GENERATORS, 

ARC  LAMPS,  FANS, 
IGNITION  BATTERIES, 
BELLS. 


WRITE  OUR  NEAREST  HOUSE* 


. 


-*’*T‘'pAY2'»lB93 


See  the  Teats  on  the  Petticoat’ 


HEMINQRAY  GLASS 
INSULATORS 


WESTON  ELECTRICAL 
MEASURING  INSTRUMENTS 


j£  ^  - 

«**■  <■ 

4U.n-tr 

'f.! 


BROOKFIELD  GLASS  SPEC 
lALTIES,  INSULATORS 


In 


Lrap  ■  w  ‘ — ‘~r  ■  • 


“HILL” 

SWITCHES,  SWITCH¬ 
BOARDS, 
PANEL  BOARDS, 
CABINETS 


BRYANT  SOCKETS  AND  PRODUCTS 


“AMERICAN” 

TRANSFORMERS 


Complete  StocKs  of  All  THese  Standard  Lines  Are 


CA.RR1KD  BY  THK 


ELEOH 


EASTfSN 

New  York 

Philsdelphia 

Boston 

PittsbuTf 

Atlanta 


Chicago 

Indianapolis 

Cincinnati 

Minneapolis 


Manufacturers  and  Suppliers  of  All  Apparatus 
and  Equipment  used  in  the  Constructioa 
Operation  and  Maintenance  of  Telephone 
Plants  and  Central  Stations 


WESTERN 

Saint  Louis 
Kansas  City 
Denver 
Dallas 
Omaha 


PACIFIC 

San  Francisco 
Los  Angeles 
Seattle 

Salt  Lake  City 


Northern  Electric  and  Manufacturing  Co.,  Ltd.,  Montreal  and  Winnipeg 


*>1 


Engineers  who  still  hesitate  to  specify  Rockwood  Paper  Pulleys 
for  belt-driven  machinery  are  invited  to  write  us  for  data 
showing  the  advantages  offered  by  our  product  as 
compared  with  any  other  pulleys  on  the  market. 
We  shall  gladly  send  full  information  upon 
which  correct  conclusions  may  be  based. 


THE  ROCKWOOD  MFC.  CO. 

INDIANAPOLIS,  IND 


ELECTRICAL  WORLD 


They  talk  only 
in  signs 

No  unpleasant  sounds  from 
geared  motor  drives  equipped  with 

NEW  PROCESS 
NOISELESS  PINIONS 


The  signs  they  make  look  like  this - $$$ 

to  the  man  who  sells  juice,  sells  motors  or  uses  motors. 

They  eliminate  the  noise  of  metal-to-metal  gear  drives, 
reduce  vibration,  mesh  accurately  with  cut  metal  gears 
and  wear  like  iron. 

The  New  Process  Raw  Hide  Co. 

Syracuse,  N.  Y.  cd 


YOU  A.l_SO  SHOUl_D  SA.VE:  930 
f>e:r  year  F>ER  3-H.  f».  moxor 

A  3>H.P.  motor  running  10  hours  per  day  on  current  costing  4c.  per  KW.  hour  will  ooet 
$30  per  year  less  to  drive  when  mounted  on  HESS-BRIGHT  BALL  BEARINGS  instead 
of  ring  oiUog  bearlnes.  We  will  guarantee  this  and  submit  the  proof  to  actual  wattmeter 
record.  And  the  ball  bearings  cost  only  $4.66. 

Gan  you  attord  to  run,  sell  or  buUd  motors  with  plain  bearings,  knowing  this? 

Write  us  THE  HESS-BRIGHT  MANUFACTURING  CO. 

Branch  CMHcc.  1974  Broadway.  N.Y.  HoBC  Office.  2112  FairHOiut  Avc..  PHILADELPIIA.  PA. 
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''•STEEL  MIXTURE’ 


FIRE  BOX 
BLOCKS 
ANO 
BOILER 
OOOR 
ARCHES 


NQUED  ANO 
GROOVED. 
MTENTBACK 
COMBUSTION 
CHAMBER 
ARCH 


MELEOD  &HENRY  CO. 

TROY.  NY  USA 


BRANCH  OFFICE 
140?  BROAD 
NFW  YORHCITV 


Do  You  Know  That  Yoir  Boiler  Feed  Is  Always  Working 

Properly? 

An  INDICATOR  in 

your  feed  line  allows 
you  to  see  the  water 
flowing ;  with  the 
electrical  contact  and 
a  battery  it  will  light 
a  lamp  in  the  man¬ 
ager’s  office  when  the 
water  stops. 

A.  W.  VON  LILIENTHAL  Agt 

25  Broad  Street  4  NEW  YORK  CITY 


THE  GREEN  FUEL  ECONOMIZER  CO. 

MATTEAWAN,  N.  Y. 

Ntw  York  City,  Boston,  Chicago,  Atlanta,  San  Frandteo 
Los  Angolas,  Soattle,  Salt  Laka  City,  Montraal 

Engineers,  Builders  of  Green’s  Fuel  Economizers,  Fans,  Blowers 
and  Exhausters,  Steam  Air  Heater  Coils,  Waste  Heat  Air  Heaters. 
Mechanical  Draft,  Heating  and  Ventilating  and  Drying  Apparatus, 
Draft  Dampers  and  Engines.  Send  for  Catalogs. 


The  BLACKBURN  SMITH  Feed  Water 
Filter  end  Grease  Extractor 

removes  oil  and  other  suspended  impurities  from  feed 
water  by  means  of  double  filtration  through  layers  of 
terry  cloth.  No  other  filter  is  so  easy  to  clean  and  so 
thorough  in  action.  Write  for  free  book  on  "Feed 
Water  Filtration." 

JAMES  BEG6S  &  CO.,  110  Liberty  SI.,  NEW  TOOK. 


/ - - - N 


Vacuum  Pump  with  Morse  Chain  Drive. 


The  smooth,  noiseless 
performance  of  the 
Morse  Rocker- Joint  Chain 

is  a  feature  that  forces  itself 
upon  the  notice  of  the  ob¬ 
server.  Another  feature 
soon  appreciated  is  its  high 
efficiency,  nearly  99%.  It 
operates  at  high  speeds  and 
on  short  centers. 


See  Catalogue  7 

Morse  Chain  Co. 

ITHACA,  NEW  YORK. 

Licensees  for  Great  Britain  and  Europe;  The  Westinghouse  Brake 
Co.,  Ltd.,  York  Road,  Kings  Cross,  London,  N. 


BRANCHES: 

Boston 
Philadelphia 
San  Francisco 
Pittsburg 
New  Orleans 
Denver 


THE  BABCOCK  &  WILCOX  COMPANY 

8S  Liberty  Street,  New  York 


WATER  TUBE  BOIEERS 
steam  Superheaters  Mechanical  Stokers 


BBANCHES : 

Chicago 
Atlanta 
Cleveland 
Cincinnati 
Salt  Lake  City 
Los  Angeles 


Central  Stations  use  DEARBORN  WATER  TREATMENT 
to  keep  boilers  free  from  scale  and  other  troubles  caused  from  their  water 
supplies.  Perfect  results.  Lowest  cosL 


DEARBORN  DRLIO  AND  OKHEIVIIOAL  \A/ORk^3 

299  BROADWAY,  NEW  YORK.  ROBT.  T.  CARR .  PRESIDENT.  POSTAL  TELEGRAPH  BUILDING,  CHICAGO 
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ALVEKCEn. 

Condensers 

Surface 

Centrifugal 

Barometric 

WAINWKIGHT 

Heaters 
Generators 
Expansion  Joints 


Alber^er  Condenser 
Company 

No-  93  l^il>ortr  Street,  New  TorK 

REEVES  &  SKINNER  MACHINERY  CO. 

#17  Chemical  Bldg.  SL  Louie,  No. 

Btmath  OffiM.  No.  205  La  Salle  Street.  Obleago.  IN. 


/MEN 

f  are  known  by  the 
company  they  keep 

THE  McCASLIN 

CONVEYOR 

is  found  in  the 
finest  Power  Houses 
and  Cement  Mills. 
Designed  by  the 
best  engineers. 
Lowe  St  cost  of 
operation,  freedom 
from  breakdown  and 
minimum  repairs, 
are  some  of  its  many 
advantages. 


Mead'Morrison  Mfg.  Co. 

BOSTON  NEW  YORK  CHICAGO 

Main  &  1st,  Cambridge  11  Broadway  Kimbark  &  74tb  St. 


FIRE-PROOF 
COALING  STATION 

of  the  N.  Y.  C.  a  H.  R.  R.R.  CO.  at  E.  Buffalo,  N.  Y. 

Construoted  of 

steel  throughout 

Capacity, 

300  Tons 


Conveyors  operated  by  Electric  Motors. 

Complete  equipment  de¬ 
signed  and  erected  by 


Link-Belt  Company 


Phiiadelphis 


Chicago 


Indianapolis 


!  New  York,  299  Broadway  Pittabuigh,  1501  Park  Bldg, 

j  St.  Louis,  Missouri  Trust  Bldg.  Seattle,  440  New  York  Blo^ 

I  Denver,  Lindrooth,  Shubart  &  Co.  New  Orleans,  Wilmot  Mchy.  Co. 


WOODWARD 
WATER-WHEEL 

GOVERNORS 

Are  complete  in  them¬ 
selves.  No  pumps  or 
electric  current  required. 
The  regulation  is  right 
and  the  price  is  right. 
Ask  for  our  catalogue. 

Woodward  Governor  Co. 

ROCKFORD,  ICC. 


Boiler  Tube  Cleaners 

AIM  DRIVEN  AND  WATER  DRIVEN 

for  Fire  tube  and  Water  tube  boilers 

HEADS  OF  HIGH  SPEED  TOOL  STEEL 

The  Roto  Co.,  Hartford,  Conn. 


New  American  Turbines 

I.  Vertical  or  Ho  izoala',  Siag'e  or  Multi-Wbeol  I  nits 

See  illustrated  adv.  first  issue  of  month. 
Catalog  1 2-R  on  application. 

The  Dayton  Globe  Iron  Works  Co. 

Dayton.  Ohio.  U.  S.  A. 


ELECTRICAL  WORLD. 


93 


N-14  Governor 
60,000  ft.  lb.  capacity 


Just  as  water  imperatively  seeks  its  own  level  and  finds  it, 
so  have 

OUR  GOVERNORS 

sought  and  secured  the  name  of  leading  all  governors  throughout 
the  world  for  high  efficiency  and  closest  speed  regulation. 

Have  you  sent  for  latest  bulletins? 

THE  LOMBARD  GOVERNOR  CO., 

ASHLAND,  MASS. 


McCORlVIICK  XURBINES 


both  Cylinder  and  Wicket  Gate,  Klvins  ENORMOUS  power,  ere 
used  In  hundreds  of  electric  power  plants  throughout  the  world. 

We  make  a  specialty  of  designing  turbines  to  meet  the  requlremente 
of  the  public. 

We  build  Francis  Turbines  In  spiral  flumes  to  operate  under  high 
heada 

42,000  H.P.  in  verUcal  shaft  turbines  now  in  course  of  eonstnietlae 
for  operation  of  10  umbrella  tyi>e  generators  in  power  plant  ef 
Chattanooga  &  Tennessee  River  Power  Co. 

-  ^  A  Branch  Offices 


S.  Morgan  Smith  Company.  York,  Pa..  U.S.A. 


SAMSON  TURBINE 

The  QUICKER  the  SPEED  of  a  GENERATOR,  the 
LOWER  its  COST. 

The  SAMSON  has  a  quicker  speed  for  a  given  power 
than  any  other  turbine  built.  If  you  expect  to  DIRBCT 
CONNECT  generator  to  turbine  shaft,  we  can  certainly 
SAVE  you  considerable  EXPENSE  in  your  installation. 

JAMES  LEFFEL  &  CO. 

308  Lagonda  St  Springfield.  Ohio,  U.SJk. 


Peerless  Piston  and 
Valve  Rod  Packing 


I  will  hold  400  pounds  steam.  Will 
run  twelve  months  in  high-speed 
engines.  Made  round  and  square. 
Put  up  in  coil,  spiral  and  ring 
fonn.  In  sizes  from  one-quarter 
to  two  inches. 

MkiMif  actnrsd  Ezelaairaljr  bjr 

THE  PEERLESS  RUBBER  MFC.  CO. 

16  Warren  Street,  New  York 

S8  Chambert  Street,  New  York 

‘troit,  Mich.,  44  Woodward  Are.  Seattle,  Waak.,  ais-aid  Jarkiaa 
iicago,  III..  204-4  lu  South  SL 

Water  St.  Kanau  City,  Me.,  laai'iaag 

idianapolis,  Ind.,  38-42  South  Union  Are. 

Capitol  Avr  Waco,  TejL,  709-711  Aaenn  Are. 

>ui»rille,  Ky.,  111-121  W.  Pittaburg,  Pa,  443*407  UrM  Ar. 

Main  St.  Atlanta,  Ga.  7*9  S.  Bread  St 

ew  Orleana,  La,  cor.  Cemmen  Columbus,  0.,  cor.  Leaf  aad 
and  Tchoupitoulas  Sta  Third  Sts.  «  . . 

Diaha.  Neb*.  iji8  Farnam  St.  QeTeland.  O.p  Praakfart  SL 

Ichaiond,  Va,  1323  E.  Main  St  Buffalo.  N.  Y.,  379-3t3  Washing- 

kiladelphia  «4S-M7  Master  St  ten  St 

alias.  Tex..  177  Elm  St  Boston,  Maaa,  tie  Federal  St 

emphia,  Tena,  sat  Front  St  Syracw,  N.  V..  sie-ai4  S.  Ola* 

L  Louis,  Ma,  1213  Locust  St  g w  Y  «  V  Mai.  St 

carer.  Col.,  1621*1^  17^  St  Spokane  ’Wiiah.,’  iVid-ioil^RaU- 

ouston.  Tea,  113  Main  St  Xre. 

altimore,  Md..  37  Hopkins  PI.  Tacoma  Wash.,  I3i6>isit  A  St 

an  Frandsco,  Cal.,  416-422  Portland,  Ore.,  27-29  Na  Front 


To  order  an  engine 


without  having  read  our  new  bulletins 
describing  the 


RIDGWAY  UNITS 


is  to  overlook  a  mighty  good  chance  to 
secure  closer  regulation  in  the  engine  and 
generator  and  a  UNIT  of  highest  all-round 
efficiency. 

These  and  other  important  features  make 
Ridgway  Units  worth  looking  at.  The 
bulletins  await  your  word. 


RIDGWAY  DYNAMO  &  ENGINE  CO. 

Ridgway,  Pa,  U.  S.  A. 


SANITARY 

PUMPS 


“They  Stand  for  Quality" 

Cut  illustrates  our  duplox  doublo 
acting  power  pumps,  motor  driven 
Can  be  driven  by  any  power.  Made 
in  sizes  from  5  to  50  gal.  per  min. 
and  for  heads  up  to  300  feet. 

**The  Best  Power 
Pump  on  Earth** 

THE  SANITARY  PUMP  CO. 

IS  South  Canal  St.,  Dayton,  0. 

Ifanufactureis  of 

DUPLEX  and  SINGLE, 
DOUBLE-ACTING  PUMPS  and 
DEEP  WELL  HEADS. 

Agencies  in  ell  Principal  Citioa 


Triplex 

Power 


DeepWell 

Working 

Heads 


Salem,  OKio 

in  Principal  CM** 


Patents  Applied  For 


HYDRAULIC  TOOLS 

Pumps,  Accumulators,  Presses,  Punches,  Shears, 
Shaft  Straighteners,  Bolt  Forcers,  Rail  Benders, 
Jacks,  Valves,  Fittings,  etc.  Write  for  catalo|;s. 

We  have  over  3500  sets  of  patterns  and  can  build 
to  order  to  meet  special  requirements. 

THE  WATSON-STlLL.^4A.N  CO. 

52  Church  St.,  NEW  YORK  CHICAGO.  453  The  Bookery 


POWER  WORKING 
HEADS 


Goulds  DUferential  Power  Working  Heads  operating  our  Deep 
Well  Pumps  are  an  efficient  apparatus  for  pumping  water 
from  deep  wells.  They  are  the  most  satisfactory  and  econom¬ 
ical  means  for  this  style  of  pumping.  For  General  Water 
Supply,  Municipal  Service,  Irrigation  etc.,  they  will  give  the 
beat  of  service. 

If  you  are  interested  in  Pumps,  write  for 
It  illustrates  the  most 


our  Catalog  No.  65. 
complete  line  on  the  market. 

THE  GOULDS  MFG.,  CO. 

SENECA  FALLS.  N.  Y. 

New  York,  Boston.  Philadelphia  Pittsburg 
Chicago,  Louisville,  St.  Louis  Denver, 
San  Francisco.  Los  Angeles  3 


An  Advertiser  in  Our  Classified 
Column  Writes: — 

We  want  to  congratulate  you  on  the  results  of  our 
one  time  adv.  which  brought  forth  intelligent  repliet 
from  all  over  the  country  and  England. 
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The  profits  of 

District  Heating 

rest  upon  the  secure  foundation  of  a  necessity 
(heat)  produced  for  considerably  less  than  the  con¬ 
sumer  is  ready  to  pay. 

American  District  Steam  Heating  System 

American  District  Steam  Co. 

Executive  Offices:  Western  Offices 

LOCKPORT,  N.  Y.  CHICAGO 

Eastern  Factories: 

LOCKPORT  and  NORTH  TONAWANDA,  N.  Y. 

permits  Central  Stations  to  sell  consumers  heat  for 
less  than  they  could  produce  it,  because  concen¬ 
tration  of  boilers  permits  operating  at  higher 
efficiency  than  is  possible  with  small  individual  units. 

Labor  cost  is  reduced,  fuel  costs  are  less  and  insur¬ 
ance  costs  are  reduced.  That  all  these  advantages 
insure  profits  to  Central  Stations  adopting  our 
system  has  been  amply  demonstrated  in  over  200 
cases  and  not  a  single  failure  has  been  recorded. 

We  have  pamphlets  replete  with  facts  and  figures. 

Will  you  have  them? 

113. 

The  Producer 
Gas  Engine 
System 

is  the  nearest  to  a  solu¬ 
tion  of  the  problem  of 
securing 

Power  Direct 
from  Coal 

We  w  ere  the  first  to 
manufacture  the  Pour- 
Cylinder  Vertical  Sta¬ 
tionary  Gas  Engine  and 
secure  a  uniformity  of 
speed  equivalent  to  the 
most  advanced  steam 
practice. 

We  build  and  install 
complete  Gas  Engine 
Plants. 

Bulletin  15  describes 
them.  Shall  we  send  it? 

Model  Gas 

Engine  Works 

500  Harrison  Street 

Peru,  Indiana 


.  I 


I 


I'. 


i 

i 


I 


1- 
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THE  AMERICAN-BALL 
ANGLE -COMPOUND 
ENGINE 

Absolutely  no  vibration;  most 
power  in  least  space. 

Write  for  Special  Bulletin  14 

AMERICAN 
ENGINE 
CO. 

M  Raritan  Avc.. 

BOUND  BBOOK,  N.  J. 


Gas  Producers 

The  highest  type  of  apparatus 
for  generating  producer  gas  for 
gas  engines  is  the  Loomis  Pet- 
tibone  system.  Type  C  is  for 
150  to  500  H.P.  plants. 

WRITE  FOR  CATALOG  103 

Power  end  Mining  MecKinery  Co. 
CtadaHy,  Wia. 


Fleming- Harrisburg 

ENGINES 

Simple,  Tandem  and  cross-compound. 
Single  and  Corliss- valve  types. 
Write  for  catalog. 

Harrisburg  Foundry 
and  Machine  Works, 

Harrisburg,  F*a.,  LJ.  S.  iA. 

Selling  Offices  in  all  principal  cities.  1 


FIRST 

COST 

IS  A  TALSE  STANO- 
Ano  BY  WHICH  TO 
JUDGE  AN  ENGINE, 
YET  EVEN  IN  THIS 
RESPECT 


LYCOMING 

ENGINES 


COMPARE  MOST"  FAVORABLY 
WITH  OTHER  MAKES.  -pHEIR 
ECONOMY  AND  RCLIASILITY  ARE 
UNEQUALLED 

Valley  Iron  Works,  Williamsport.  Pa. 


Spbcial  Rbpr£sbntativbs:  Joshua  Hendy  Iron  Works,  San  Fran- 
cisco.  Cal.;  Fairbanks  Morse  &  Co.,  Chicago  and  St.  Paul*  W,  H. 
Pawling.  Heed  Bldg.,  Philadelphia  Pa.:  A.  D.  Granger  Co.  West  St. 


Boston,  Mass. 


ill . Ill,  Iil''"'li  iiV . !  '  General  Offices: 

Rtolrillm  Jyl,  jik  J,  V  DETROIT.  MICH. 

‘ABC**  VCRTICAX^  KNCI^OSKD  BNGINKS 

are  Self-Oiling,  Silent  Running  and  Long  Lived. 

Run  for  months  without  adjustment  or  new  oil. 

Uneqiialed  for  Generator  Sets  and  Exciters.  3 


Undisputed 

The  claim  of  ELECTRICAL  WORLD 
that  it  has  a  larger  paid  circulation  than 
all  other  electrical  papers  combined  is 
supported  by  the  statement  of  circtilation 
which  appears  on  the  editorial  page  in 
every  issue  of  the  ELECTRICAL  WORLD 


Shepherd  Engines 

Quality  counts  above  all  things  when  you  want  service  and 
dursbility  in  steam  engines.  We  put  all  the  quality  we  know 
how  into  big  and  little,  8  to  2000  H.  P. 

Our  Catalogue  is  free  and  worth  sending  for. 

SHEPHERD  ENGINEERING  CO., 

WILLIAMSPORT.  PA. 


1 


Six  Mills  per  KW.  Hour 

is  a  remarkably  low  cost  for  electric  light,  yet  it  can  be  obtained 
with  fuel  oil,  burned  in  a 

}Two- 
Cyclc 

Oil  Engine 

— the  cheapest  power  on  earth. 

All  trouble-breeding  features  have 
been  eliminated — no  valves,  cams  m 
or  sparking  devices — no  ignition  lA 
wiring  to  go  wrong.  pi 

Piston  cannot  soot  up  or  stick,  Bir 
because  combustion  is  complele. 

Lights  will  DOl  dicker  or 
show  cycle  beat,  because  regula-  ^ 
tion  is  perfect. 

Write  for  particulars  NOW. 


INT  Valveless 


Sami.  L.  Moore  &  Sons  Corporation 

Main  OfUce  and  Factory:  ELIZABETHPORT,  N.  J. 


Corliss  Valve  Non-releasing  Gear 
1C  1^  m  11 1^  ICo  and  Single  Valve  Automatic  Cut-off 

'"s.ST""  turbines 


!i?&Jr,HhWELDED  FLANGES 

BALLWOOD-VAN  STONE  JOINTS 


New  York  Sales  Office: 
Room  1422,  Cortlandt  Building 
Hudson  Terminal 


General  Office : 
ELIZABETHPORT.  N.  J 


Avibvim 


ELECTRICAL  WORLD 


ELECTRICAL  WORLD. 


T3^e  “C”  Watt  Hour  Meters 


The  Factory  Seal 


insures  the  buyer  that  the  meter  is  as  the 
maker  would  have  him  receive  it.  A 
sealed  meter  costs  less  to  install,  no  adjust¬ 
ments  requiring  trained  men  being  necessary. 
When  the  station  manager  can  point  to  the 
seal  there  is  less  likelihood  of  a  consumer 
diluting  the  accuracy  of  the  meter.  If 
upon  test  it  should  prove  inaccurate,  there 
is  no  question  as  to  responsibility.  It  can 
generally  be  taken  for  granted,  that  the 
only  reason  for  not  sealing  meters  at  the 
factory  is  the  use  of  obsolete  forms  of  bear¬ 
ings  and  heavy  rotating  elements. 

Ask  Our  Nearest  Office  About  It. 


Westinghouse  Electric  & -Manufacturing  Co. 

Atlanta  Boston  Chicaso  Cleveland  Denver  Kansas  City  Minneapolis  Kew  York  Pittsburg  Salt  Lake  City  Seattle 

Baltimore  Buffalo  Cincinnati  Dallas  Detroit  Los  Angeles  New  Orleans  Philadelphia  St.  Louis  San  Francisco  Syracuse 

Canada:  Canadian  Westinghouse  Co.,  Ltd.,  Hamilton,  Ont.  Mexico:  G.  &  O.  Braniff  &  Co.,  City  of  Mexico. 


The  Westinghouse 
Machine  Company 


The 

Westinghouse  -  Leblanc 


Send  for  this 
Circular  No.  501 

The  Westinghouse 
Machine  Company 

Designers  and  Builders  of 

Steam  Turbines,  Steam  Elngines,  Gas  Engines,  Gas 
Producers,  Condensers  and  Mechanical  Stokers 


New  York,  165  Broadway  Ckkago,  171  La  Salle  Street  Philadelphia,  North  American  Building 

Boaton,  131  State  Street  Cincinnati,  1103  Traction  Building  Denver,  51a  McPhee  Building 

(Heveland,  New  England  Building  St.  Louis,  Chemical  Building  San  Franciact^  Hunt,  Mirk  ft  Co. 

Atlanta,  Candler  Building  Prtttburgh,  Weatinghouae  Building  Mexico:  G.  ft  O.  Braniff  ft  Co.,  City  of  Mexico 


lOO 
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December  30,  1909. 


n.  R.  MHI  IIILM  J  Oi  Dnw. 

Mantifacturers 


E«ilp»td  «Kli 
Trai. 


ST.  LOUIS  prmiU  Tfcift 


227 1.  2S  St., 


P  LAT I N  U  M 

IN  ALL  FORMS  FOR  ALL  PURPOSES 
SCRAP  PURCHASED 

Resistance  Wire  to  Specifications — Wollaston 
Wire — Special  Forms  for  Wireless  Telegraphy 

BAKER  A  CO.,  Inc.,  Newark,  N.  J. 

New  Yoric  Office;  30  Church  Street 


A  SHULTZ  SABLE  BELT 
DOESN’T  RIDE  ON  THE  HIGH  SPOTS 

Take  a  look  at  ary  oak-tanned  belt  running  over  a  small  pnilley.  The 
belt  is  prr)bably  so  stiff  that  it  only  has  a  1 20®  contact  when  it  should 
have  180®. 

A  SHULTZ  SABLE  RAWHIDE  BELT  is  different.  It  is  so  soft 
and  pliable  that  it  ju  ,t  hugs  the  pulley  and  on  account  of  its  kidlike 
surface  transmits  one-third  more  p^wer  than  any  oak-tanned  belt  for  the 
same  arc  cf  contact,  and  without  the  aid  of  belt  dressing. 

Ask  for  pookUt  No.  to 

SHULTZ  BELTING  COMPANY, 

ST.  LOUIS.  MO. 

NEW  YORK  BOSTON  PHILADELPHIA 

53B 


For  20  Years  the  Standard 


**0.  K.  **  Weatherproof  Wire 
**Parac’'  Robber  Wire 
Bare  Copper  Wire 

Slow  Burning  Weatherproof 
Railway  Feeder  Wire 
Slow  Burning  Wire 


PHILLIPS  INSULATED  WIRE  CO. 

_ _ PAWTUCKET,  R.  I. _ 


TRADE  MARK 


BRISTOL’S 


R  EG.  U.  S.  PAT.  OFFICE. 


READY  TO  APPLY  RNISHEO  JOINT 


Pateot  Steel 
Belt  Lacing 
The  perfect  las- 
tener  for  all 
kinda  of  belts. 

THE  BRISTOL  CO. 

Wattrkwf.  Cwi. 


National  Metal  Molding  Co. 


**Flexduct”  Hexible  Fibre  Tubing 
**£conomy’'  Rigid  Conduit 
**Nfitionel”  Metal  Molding  ' 

**Sherarduct”  Sheiardized  Conduit 

Send  for  Catalog  Pittsburg,  Pa- 


FRANK  N.  PHILLIPS,  Prea. 
EUGENE  R.  PHILUPS,V.-P. 
C.  H.  WAGBNSEIL,  Treas. 

C.  R.  REMINGTON,  JR.,  Sec. 

IsMieii  Elidricil  Works 

FNILLIFSDALC,  R.  I. 

Mi  iMtIatti  ElKtrte  Wirt 
Etotl'k  llgkt  Mi  LIm  Wka 
Mlea  Fttiar  Mi  Trtlln  Wki 
BawMitri  IrM  Wirt  Mi  Itruit 

NEW  YORK,  F.  E.  Donohue, 
26  Cortlandt  Street. 
CHICAGO,  E.  H.  Hjunmond, 
135  Adama  Street. 
MONTREAL,  Eugene  P.  Phil- 
lipa*  Bleetriciu  Works. 


IF  the  SUPPLY  HOUSE  you  trade  with  does 


not  keep  our  GOODS 
instock  WRITE  US 
We  will  attend 
to  your  wants 

QUICK  SHIPMENTS 


New  York  insuiatea  wire  company 

Maln.Offlce:  114  Uberty  8I.,  N.  Y. 

Branches  CHICAQO  BOSTON  F  N  FRANCISCO 

1^  De^ilaiaM  St.  7  Otla  St.  VM  PoUom  St. 


ONE  MILLION  DOLLARS  CAPITAL 
Surplus  and  Profits  $300,000 

and  a  special  knowled$;e  of  the  needs  of 
electrical  and  engineering  business 
make  tis  an  ideal  bank 
for  your  use. 

We  invite  your  account. 

THE  COAL  &  IRON  NATIONAL  BANK 


143  LIBERTY  ST. 


NEW  YORK 


JENKINS  *96  PACKING 

is  the  most  economical 
sheet  packing  to  use — be¬ 
cause  the  weight  per  square 
yard  is  less  tten  most  pack¬ 
ings,  and  consequently  it 
costs  less.  Also  an  allow¬ 
ance  will  be  made  for  clean 
scrap  cuttings  returned  to 
our  facto^.  The  genuine 
bears  our  irade-Mai^.  j 

JENKINS  BIOS.,  New  York,  Boston,  Philndelphia.  Chicago 


The  wear  of  a  trolley 
wire  is  an  important 
item.  We  want  to  tell 
you  why  “Phono-Elec¬ 
tric”  Trolley  Wire  will 
wear  longer  than  Hard 
Wire.  Write  to-day. 
BRIDGEPORT  BRASS  CO. 

253  BROADWAY.  NEW  YORK  Mills:  Bridgeport,  Conn. 


DETROIT 

RUBBER  COVERED 

WIRES 


MADE  BY  DETROIT  INSULATED  WIRE  COMPANY,  DETROIT 


